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TTqT 



WlpT iH ^ ^fT 2 ? Hlc5=hl ^ W$Z WI<=Kf: JFTFrffH jfv&H 

w$Tkt£u wm q w qqqqr qq^t qft Rwifei qqqn \\ w 

Ji'Woh qff qqfd'd 7 J c cTT ^ fed <211 1? affc qfqq ^-sTdi Z ^FT=F 
HdHlsdi fqq qZTq 'll ^TRcft^T <lgld fd*1M ^^KHl aqRt q^TFRT 
^ 75 qtf T$ #T qq Mqq 37FTf^R q* T# tl qq 3 

3Wft "'Jt ^ 3T^ ^>K1ch y<=hlfqc1 di^f! I ^ qf^cbl'q 
%fqqr qqqpqq qft qTqf-qqqrq qqqq? #fti qq 4qf qq qq 
qq^ qqfqqfqq ^<Ki=b ychifqci d-qdi -disci q qff ik°h qqcfld 
^ 5 iiPi=hl qq qf afjq d-^dl qff qqqq aql diedi q=h qrqr^qr ^ < Ki=h 
qq q£i iq 3 qfa t?t «u qqt ^ qqf^Fq qqn iro 
fqq qq qqr °di<sdn qft aqqqqr qq^ qq hWi fqqrn q><d<l 
2008 q <i^l d fqqpr fqqq qq qqfqq qqn qrf fqqn qqq ^ 
ferq ffeq qmt qqqqqq fqqpf qiqrr qri qqqf q^ qiq 
zqqff qqqisq q| q^qq qqf qqq sqqqqq ^sq sffq qqq q>Ki=b qrl 
fq < 21 A q^ ferq qq qrl 3qqfqq fqrqn srqfqq qqrr q qq fqqqq 
qrf qqfqqq sffq qfqq l-sTd^ qqf qqqqi' q^ fqq qqT^ q^ fqq qiqff 
fdidi i qqidi q^ fqq qqr qqqirqqq qqfqfq qq qqq srsq fqqqq 
qq§qq ^iPfob qq qqffqq, qmq qrqfqq affq zt. qqqqiqq 
qTTfqqr ^i qqq qqq qqqq qq qq^FT ^aq aftq qqqql qqq qq qq 
^qq qqqqr aqq qqit qrq q ti q fqqqnq alfq qrqnqqqq 
qqfqfq qq qjqqjqq \\ ^ ^ci fqqqiq t qq q q^rf 
^ qrTq-qqq qqf qq qt qrqq^q qfqn 

qq. fqqqq 

q?qq 

qpqflq q^lq fqqn arqqqqff 
qqqq 2009 





^RR J£W=0 =F f=T=TTR ^ 28 +<^(1 2008 Wf Rrl'MI I hI=OI SRT 
RTgfa f^TH f^fRT ^T sfft WT s?T 'RTRcffa RTgfa f^TTR 3RRRTRRRT, 

M f^ftl ^ # 3 Wt R# 3RS2R8J tf. rrr. fem R# ^Tqf 

f^fFT MR ^ feTR; ^RRT ^R=0H ftcRRT SRTI W^ftcT ^ 
^TH 5ft fWT ^ fRT BRRRTRRRt r£ 75 Rpf ^ #t r£ 

ZRRRS^R TR 3RcftcT ^ Wto %f^fRf ^ 1R=FR ^RcRRR fcRR3% 

^RT 3RTW 1%RRTI 3^1 A RpRRt WIRT, Hdih iff sffc ZRnt 

RJ^R f^TR TR, I^I’H’fri =T==R 2JRt -c||c| Rt "Rcol” 

Rft "} 3RR% 3RTRJ1? "RR RFRIRcTT RR 3RRRR 1%vMTI f^Tt 

"Rt W^RT Rlclf=0< RR RFRRt ^RR RR^ fRT "JR-cW ^ff RRRRTirRRTR 
RhIhRi ^ff 3RKR8RRT =0<--| ^ Rqq, <Ml f=ORI I "5ft. "RTcRfaRR "R "Rt 
Mm RKpId «ffc RTt zt. "R^RRIMR MRf RRpRfcT M 3RTMfRcT f^RII 
fRR RrIhIcI ^ PlgM RRRRMt MRT %TR SRIMlTt ^1 ^ "RTtM "R =0=101 
Mfzt ^ ^lfR=0 t Mf^fR fMTRR Mt tl 

%Tf^f cRT ^RFT 

=!=« ^cS=ol ^ 40 =l:jllp1=ol Mff RJ=ff cl <Rk TR?I %fRMRf Mit 

%RR 3RNTR "RR ^Rj RRRT? RRMRf Wf %RR ^R=OR RT RFRlfRcT 
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Ttwr frnit 



%fRR7) Rj) 'Hp-nRrld Pb<R RRT — Rl fR7 
RR RRRl RRT )}{RbR tl fRR RR ^|M RT) 

RTTfRRT f=h<Hl RRT RT RRRT RTRnRft ^ R><4) ( MR). 

RK.RR.) ^ RR 4l 4 r Rh 5 <l3d RTF RTR RRT 
RR-yd.kfdi RRRT ^ RR' R y^TMl RRTI d'tlA 
RR RRR fRvRT fR^ 3R)Rf RRt R fRRRR Rtl 
RRT)t fRRTRTR R fcT®RR sfk RRTRT fRRTTRT ^Rt RR R^SFT 
fRRTI RR RRR ^ feTR RRf rM R fRRRrfRTI RRR R R^HlPHd 
fRRII RTRcftR R$R fRRTR RRRRRT 4 RRR ^ RJRTR fRRTR 
RRTRF RfRRR RT¥Rt sfa RTTRT RFIT Rt RR RRFf RTRTt 
RfcT^fRR idl'HI^Rdld ^ RF^RR ^RTTRRRT RJ^TTRR ^ RR RpTTRI 
^ y<2dld RSjt ^RTfRR ^ffc RT)RRRTf RlRdH 3RR) sffc RTRTtR 
RRffej RFtRR ^ RRRTRR fRRR RKlRI^ ^ RR Rt RRIrt fRR 
RRI Rp5 RR RRR RTIr) R^ RTR) RT) Rt R[Rt R RlRT RRTI RR 
fRRTSRR RlPTf RR RfRRTR Rt RlpT RRcRRRf tl 4 4 RfRRR RR 
RfcTRTRRTR Rt. RRtR RrIrR RRRRRT, fRRlRRR fRR (Shirodkar 
Stitch) ^ 3RfRRRTR RRR IrRIRRR, iRRR RfRR RRRR-RTR 
(Jaipur Foot) ^ fRRTfRR RTRRR RRfc RRf RRfRRRfRR 

RffRRT 3RRM sffc RRR) RTfR) ^ frRR RRl RR RRT% RTF) 
RTR^fRIRft <Rk 1 tRRI RR) <Rk1 g)r>< R^ RTR RRR RRt RR Hl<=hl 
1*H<RI RTI RRfrRR RJRt R RRRR RTR t^JRR RR) RRR RRRRRT ITifl 

“RRt RfRRT RRTfRR RRR t?” R). RTRfRRT 4 RRT affc RTsRTR 
RTRRRTTRRT Rt RRRRt RR? RR RTR ^fTIRII R^RFR RT RRTT RFFR 
RR7 RFJHt 'yRR' e#e77 Rc#RT R7R# (Lilavati's Daughters) RRRlRTR 
R)l ^RR) 100 RRcftR RflRR ^lfd=bl R 3TR% 41 ^ R^RRf 

sfR RTRRf RTf 3TR4 RRR! 4 RRPT fRIRI RTI RR -JRTRT R7t RRTRRI 
^ RR Rf 3RR RflRR RRIIhRI, 3RRT RpR 3^ RRTRT RT)#ft ^ 
RTRT RR RTR RTR I "JRR-RRTR fRRTR ^ ^R 4' RR RfRcRBR RR 
RfRRTR RIRRR 4' 4 r1r tl 
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FT%cFT ^ifHcbl kt WIT cRIT Tfkf? 

FF FFT F*kft fFFF f — 40 Fltk 
FRFtF ^5iifi=bl kt ^41 k FtFd jjrFk 
FiF kt HfkFIR FFt? 20 FFf FFt? jL 

FFFF W f - ^FF-FFTF FFTF 

k ftf rsh k Ikio, Hfoc'irkf ff \ 

FTFTT FFF FiFII FFFT FI FT TTTFT \v4 U 
FFFT FF FfkdT3TT kt f?T8JT FI FFTF * 

TJFRFk kt FFR Fft, FF Ft Fk hRi^IcII FFft 
kfc FTFk ''jfF'kt FFTk FT kt Ffk FTI 'HIH’tfl kk 
■JFF-FFIF FFTF k F^F WfcT FF F^F Fk Fk FtFFT TJFFtFT 
Hfk<Flkf Fk kt F^F fkSJI FF klFF ikolcll FTI fF HlkcFStf Fk Ft 
Ik^lM k FF|k kF F uk?T FTk k feTF kSt-ktkt FF TTFk FFFT 
FFFT FTI 

F^ FFTFFF FT: FTFFTT kktft F ^ fFFFfklTFIF F FFF 3TT# k'l 
FTFF FTFF5 kfFFT ^{TFR fk^FT kt.k. FFF k Fk <fRsfdl kt 
F IFFT fkFT: “F 3TFFt FTFT F fkkt Ft FTfkt Fk Fkt ofFTI” 
FF FTFFTT k FFF k FFFT F FTFT fkTT FF FFF kfel FFT Fkl 
3FfeT F Fklk FTFFTT Fk «ffisfdl Ft fkTT FTFJ F^ ‘fkkrF’ TFFT 
k FF FI FTF F FTFFTT k F<TT FTfFFTFf k FF F 3FTFt FFF FFlk 

t kr kkFF k ktFF.k. siIff kti fjffif k 
FfkFTT FFTfkFF' Fk fFFIF k TJFF-FFTF ^F F 
3Ffk kr FFlk k fkF F|F FFFF-FFTFFF 
FTTFt Fftl FFk Fkk kk FFTfkk k FTFt 
kfkk k fkF FTFT MF ^FTI 3FF fTFfcT 
FFk F fFfFFF kt %FT tl F^ F^FFT k 
♦jdllkcb F^FTF FRF k FR k k FF^ ^FllkFi 
FfkFTT FI FF FFFF FF FF fFFF FI 
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^ Ji'Wch RrHslA Rff ■wl c hK RR4 

If \r „r j'Ot t' Rt RTR R RR4 ''JTt RTF ^R T ^fT sffc 

/^C~ JJ/ a Hjh~' > © 4ft- 4ft FRTR TJft <rjcR> 3F4 <R J || I 
® S ftlRPR FT FT. R^R t^iRT 4 -JRT^ 
^ RRTt sfft Rft fetfl 
Rff fauklO R4 WfthKI I R^R 4 
X * S5 ^3 5 ’ ^ cfffV a^k 

4 fw4 WT^FT 25 TFlRTf FT ^TITcT 4 
tl RRRf RTRT-fRRT 4t IrtIRiK 4l <J*f 4 sftHIMIR f^TH f?F8FF 

Ril4shH r 4 R7cT c)?1lFl°h ^KIRil 4 3Ff4 TTRfR f44f 4f RT^RR 4 
RM R>R) Rf sftl =h<i r 4 Rf RTR "5ff R4T 4ft 

TfRT fRKTTR 4 rTC Rff RTT R4TFT ^37TI RR TJRTRT 4 4a RftTRIR 
RlpT 4fFF tl 3RTT RF TJTRRT dU'fiM |[f eft fRRR -^1 4 r r4r 
R t tjft fRRf r 4 wqjrTi 

efFft 4 fttFR 4 ^Flfi c hl R4 TTRT 14441441' TjfR 

Ffcff t - 44 RFftT 41 RTf4 ^RTI FT 3TRFT-RRFT, 

f§FT— TRT ITRftTRTTcrTT 4 RTlRcbl^ RKcl <6 cl tl mM 

RFT 4ftfl r 4 RTF RRrfRRR Rft f^RHt 41 Rf 3TTRT41 n±M 

441 tl ^TRRT 4 r 4 41RRRR1 3?k TRlR 

RFF! 4 TFTR-TTTR' Rp£ <Hcb 'JlMchlR^T 41 4ftff Rs? t: r 4 fcj^tM 

r 4 IftRTT 4f4 14 Ml ? RRT ^-em RTF Rfft Ml 3RJRR $>HR> feTR 

f^F^FR RT? RRF fR IftRTT 41 414 r 4^ fRRtR c^Rtcl - RRRff RT 

RF Rit^ fRRRF' - RF? 'JRTR' R ^llicb) ^ RTRR ^ oqf^TRcT 
RRT R5f Rt RRfRT RRT tl ^f 3 Rp? RrfRcTTR fcRI^ ?tl Rp? RTf 
fRRRFRt RTF ^=h RT Rt Wf ^Rf-RTcFR RfeRRTFfRFRF RRFI^ RTF 
RFRTT RT! 41 cm ^ RTRRlR RRF RTf ^l-sA ^ ^RllRRft ^ c^RkicR 
Rff RRT R|37TRFTt ^fR ctRR Ffcff tl 
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^ UdfS'+'K RrMcT ^ W ^Pdfa ^ 
37M sflT ffF^ ^Tt R y=bll^ld cfi-tf ^TF 
RpM f^n am TfMr ^ =£ 

■5P5FR-WR ^ feTxr -g^ j&fe tr ^Td^ j 

W\ fwifol *ft cfft sft| T^f WTO TO Jj 

TOWt fl TOT TOTO t % pT j|J 

-JRT37 TO 3W Wk TOTOTf /p^S^flJI 
R TOpTO *ft ^TTI 3 TO# 

Hcdl pTOT sfft TO®ft =bl4=hdl 

f^fdT TO dj?Pro ^ ^pFRpTR 

■fj pT #f ^ TO RT'Rt TOt TOT 

sffc T# ^5d< <TOlA ^ f# TO# y^Hlc) t#! 



['"i 4 



iSfe 



TOf# pcTT 
2 TOpR 2009 
i>TO: arvindtoys@gmail.com 




3Tr^rr 

(1808 - 1877) 



O 



RlpF RFR 'HKdc|lRH’'-lT i 3TwTC <sK*k'jTl RTF RTR TpT WTTI '37RT 

rfr #r i^r m\ 3 swtct w\ % w^i rtf ^ rf^ 

f^faqi 27 R i 1841 Wf TOI ^FT WIT lA tM 

^FTTI W1 Rwi^d ctf 37T^ft ^dlRflH 75 RR WTO ^jfw 
9tlP(cfW TFTOJTO etf WH efft T|f I 

3TTOT RTt ^TRcT R cTOiRcb 

sfR <l'Jl^Rl=h ffTcT ^ ftrUA 



Mtl fTO WT-"5rfpTcT 

TOT#' SRI #riTO #T TORT # 
RN # TOT fch<Hll TRFTFlT 
#R ^ftTTlTO RTF dMI-GFMI ^i=h< 
TO#=t TOTfT #7 TOTOTO #t W5 
H^l^cl TOlT TOFK # fR TO^IhI 
RF TOTO # TOJ# # TOKF 
Ik TO wftl ^JTOt TO 3## 

®||, # feTR fs^WM 

Wmm TOt Pi 'HR u I R «sMI TRF 
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Tt¥R frnit 

STFFRR RFlR RTI RR FFTF RFfR fRR R^lRlRF rR RRR 
R>t '^I'CRcl Rtl R<=\ R RTRft R =jis9 RFf ilcbR'HI Rfl 

RR^RR RFTRF «7T - 3RRFt RRR FT fR^FcTTR RFf WFTT-TfW^TI RR; 

Rf 3^1 A rfr>I sffc ^FiPid rft f1rt8ff MR' ^ IRtf ffr wrfFR 

RfckJ Rh'tj, RR SFT^Plcb f^FTajT R RFFRRR R <1^1 WjfcT Rt' 41^1 

*ft r)f;i 

WM RihRi Ri Rr R <sK*kRl R^ hRrk R FRF FF^ 3TFR FF 
bfmf rR rrr rR rR cjfR frf rrR rftsM ^wh 41 (RifeRi) 
F[RT Ri R^RFFTR R RRf Ml RR R RRrf '3'R' RR R^RFFTl? RFT 
RlHf u l RFtR Ri feTR F1TRI ^RMt R^ RihI u I Ri fRR RRrf 
® lejd Ri olddi RFT WTRT =h<R Ml cl 4] FT ^dcl IRiR^I 
>Hiyi^q R ^RR iR ReJR Ri RR RTF WFT iR FRFI ReJcF RTF 
FRF MscK fRRFFR HdMK ■HiRm R IRdl I FFtRk rR FFRFlR HRRcl 
RfcR t afo FFRcR RFf tl FR* RTRT R l^T RfR RFflRF RrR 
RFR^F RTF R^ RFIFR RTR^ r^tRT RRTR R^ FRTR RvR R^ FR R 
FRIFI RFFRT Wt R^ RFTR R W\ RR R^ RFTRT FFFRrRT RftRK rR 
RfcT RfcTRT fRRtl 

FRRTRcft ^ldl«(l rR RJ^3TRT R RTF-RfcrTcT RFTRft RFT RRFR 
FFFRF RFRtTC TRFFTRRT R^ TOR R^ WF Ft 1T3TTI RfRFR TOTrR 
<?(R RFTRT RlHRl R R)H Rfc RTF-RfcrTcT H^lRl R RRTRT Rtl 
RRF Rt FRF ^TRmTcK ^ 'fRF RFT PiH? u I RR 3TFFt RFFlRFclT 
RFF FfFRR fRRTI FRF WlR RFoqR ^ fRiT ^r R hm! rTrA fR 
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37#J7? 



RfRTRT Wl RR RTRT R RRT WIT ^*R RTI 1833 R SR^R k 
k 10 rMhIcR RTT RRT Rtpft iW\ RRTRT afo f*RR 
TFT k «W "4 <rHIMII RRRJR 1833 k Rk Hl^Olk ^1W R 
, H5N c h Pinidl cMI<R RRTI RfkRR ok'Rdl k RPk "SR RT RRT 
kRt (Soll^llQll RRTfRR Rf(l RRT k WIRTt k feTR Rfk Rft RfRTRT 



RRRTT 3RTRFT ch'R^HI RT 3 WFf RTRft RRtl 
1834 RRT 3^1 A Hl^oilR fRTR 3TR% RW! sfk 
RR^ RTF kR Rf( Ri-dRl R <I$»H RR fdTRT RTI 

WR it RRf RRfRfkcT RdfRRH ffeZRF R 
fRRTR Rff RTRtfRRT RT8TTR ok feTR ®(<r1IRI RRTI 




3^1A RRT Rlldk WRf RT( RlfRRft sffc H'HIRpIRi 
fRRTR fRTRTRTI RTt W1 

RfRRTfeRT RTRT?RT k STRRTRt W ^ RRI 

WR Rt WRRRT R RRT RTRT R RRlk RTF 

fkfR feTRTI RRT k R^sk RRRTf R WFt Rlk RTR 
dRlddR RHRill) RTfRR RTRTT RlRTf k fR RTRT k k 3TR% RIRTR 
RTf it RTR k RR RRffRT i R^TR 1 Ilk 4 1 WTT 

it Wf k RTf^RT RTRRf R WRRRt Rk ^feRIR) k R 

3RR ^ti 'RRT RRRt RTRRflRT RKRt R)R RRf RRRRT RT eft RR 
RTR BTTRkTRRRT RFRcft Rtl RRf Rk RRR k RTRR 3W 

RTTRRT Rk RRT RfRfcT Rk RRT ^ddi R 3FRTRR fRTRT RRTI 




k W ft Rk 



WRT R?k k RTRR[R ^RRRRl RFRR R RRRT RRTfRR RRt fRI 
WRR RTt RTTk RRRTRT Rlt RRRTRT kt RRHT R wH 

R^-RRll RTRtl s|k RTR^ k yfddTQl RRFTT RR^ fR R=Rk RFRR 
Rff RRT R-SRil Rff Rl^Rdl Rffl 

RR^ oRTRRTfRRT RR k TRkRRt RTT RR ^kl RfcT RRRT TRTI k 
ffeZRRTR 3ffR kkd kftkRR (Institution of Civil Engineers) , 
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44)411:# 31W 34T# i# 441# (Society of Arts and Science) sfk 
fslf# ij.'hIRh^m #4 d d#44# 3W 44# (British Association 
for the Advancement of Science) #f) dFf)-Pl4ld) fdf# 4T4S4134)' 

# 44d4d # ddi # ddj cifrt ## d4 4## # Pf^fad 

# #ddf dddd) # d# f#d dd4# # ddl#ldl k ^l§4 
3#[W #4 fd4#F # dd d4 ifl Zd# ddlsdld 34d 600 4dd( 
TTT^TT #, # Zd# d# # ddlsdld 4l 44RT ^jdl k d) ddldl #| 

1841 d tsrsr 344 # iwl ## k ^ crsr z# wm tot 
iwl # ^#fdd 14 ddTdlT Ml Zddd did dd Id did I #41' d 
FI4dlldd fdvdT dll #) 14 d) # T T did d #dZ^fd ## fdf# 
#TddH r # 34«T8J #), d^d # #ddT dddd) dd 34«Tid ddl 
#4 d^f lTdd 44T441# dd 34«d84 ddll 

34Md,d 4Tdd 441441# dd #4 WfTd %fd# # d<Z 44dZd df) 
i?l dldj 20# did# # d]^ d 4fdd 44)441# FH^lddi #6144 d) 
Iddlfj 4FdFd ## dd d^f ddd # # I # # T T dPdd 3# 
34fddlTd c hl ( #lPl<4R' J l) df) 34#) cK6 44 
dldd did 34ddl ‘‘#lPl=b #Hdld4 dd 
M fdfdFd dTTUT# k dd” dl Z44 44dd # 
dFddl# # 3dj44T4 4## d H44R# 
^ df) ddl dfdfdl 34f#RTI 3^)4 f#H d) 
Ai\i j^JD d44T4df kd4 4#l #11 



v #1,, 

M^L 



4fdd 44)44# df) ##fdld ld#d# 

d) Id 0, dddl d^f °dldd j ld Zd## 

d) 4d)l f44 Rddld 4 ) Z cf) Zdd) 
ddlfdd fd; 3fl4 d 
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37#J7? m&rft 

i i84i r4 rrrr rrt rr4rtt wr f^j eft rt4 ^Mr 
3M1 RRRt R#T 4l RT^RT 1^41 RFRt RTTcftR R fRRRf 
RTR Rtt <41 J l) R R)IH fRFTTI cMR> WlR) "4' T[R7 IjOM < H5N c b , RR 
Rtt Rffc^FT, 100 Tjft RfRRRR sfk RTRRT-4RR RRT 200 fR^TRTRt 
ROTpIT 4 1 RRRft Pl^l=K1 R RTif RR efPll Rif 4*4 1[fl 34RRT1 Rft 
RTRRTft RR4 RTRf 3RRRR Rr4 di$m (Bombay Times) R RRRft 
fRjtRR RR 3FJRTRR Rift fRFTTI Rr 4 RrHslI, “RTR RR fRRRT Rt 
RRI-foRRI 3^R RRR RRt R iff, fRR Rt Ipt R%T 4 fRT fRRTt Rt 
Is^'KImI R fRRt RRRRT RtRt fRT RR RR4 TRtR ^Ril 44 RRRTR 
Rft RRTTR RRTRT RRf fRR4 r 4 RlpT-4 RRtRt RR fRRRTR, 
PitIRR Tsffc fRRRR ch<-|| gpll I” 

RTRJ RRRtRRt R RRRt fR Pd^'llO Rft R^jRt fRRTRTI 1849 R 4 
RR4 rR RRI RFI RRft4 <RR>-sl R7R4 Rft Rp£ RRt4 TsffKt 4 r 
RR f' RT R^ ffRTI ^ 3RRTRR RRtR RRRTRf Rt Rlt 4 fRRT 
eRR WtRR RR 4 4 Tr 4 4 R|T RR RftRR Rt RRT RRTR Rt feRi 
^R RTRRR 4 RR RlRT t f44 fRRR RRT fRR ^ RR ?t: 

RR RRR Rt 1444t RRRTRT 4 1?4 RR4 RRTRT RfRRT fRTRT 
Tffe Rt RiH-S Rft RvRt dlwl Rl4 RRT STRTrft, 4t4-RFT4 
RRTTt '4, RRlt RRT fRR RRT RT 5Hlt RT RURI 4t feTR 
RR RRT R^ RTR Rt fRT Rpi RR RRT RRTRRT RTRIRR <rfl J it 
Rft cKS RRT Rt RRRTT RTI RT RR RRT RtRT-RTRT RtT RT, 
sflT RRTt 4 RRTRTI RRt sltft Rft RTR Rt RRRRtst sfk 
RRTRR TRTRT sflR RTR Rtl RR^ RtR^ R 3TRRt f^FRRt ^ 
Rft "4 r 4 RT^ TtRRT RTRfpFR ^RT^I RTR t' fRT RR RlpT 
TW RR R RtR it RTRt RR fRTRt R^4 R RTR RR 
Rt 3|k Rr 4 RRTt RRRt ^ RRT RfR RfeR, RPRTR sfk 
RWrftR RTRTR R fRRI RRRft RT^Rt RR RtRt Rft RltRt R 
RTft %RT Rtl 



RRRft 1851 4-' RT^RT TRTRRRt 4 RRT TRtRT RR RRTRRRR fRFTT 
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fdRdT dTR ‘dTdldl 4>iHdl’ FT I fR Ri)H< dT 6^°b RxF-^di 
<iil FT sfir dTRddl ^ STF^ RT R RFTt (odl&lldl RRT RTI ^ 
rr^ cfRrt ^ ^ ^i rRrr fm\i RdiR, F>VlRIF)) 

sfk FdRRTdrfdT (electroplating) ^ RRIRTI 

RR 1861 R 3 Mdflddl RFRRt R dRtsjR ^TOI ^ RR 

R7 Rrirr fq; 4 r ir RRRdt dt Rrr 3 dted fdR rtr 

TOT RRT MIPTI' dt RIRR.'k WTdtl Mdfiddl RRRdt RR RRR 
lA R^tRlRT ^ ddtR «ft fdR 1863 3 RR RR fsRTT iRTI 
'iNm^.'l FTP# Rt RZ R^l 7RRRRRT ^ fRltRR f^RTT afo 
RRRR ddt RR dRT ^ RdR^i 3 RR RRI R#' 16 RRfRT 1877 RTt 
ZRRR %RT |T3R| 

RR 3TCFFf Rlt RTR t % RRTR ZRdf^RRf ^ RTRRJR 3R^RT 
ddMl "JRRTR # T^l cRT RR7 RRcftR %fRd RfcrfRfR RR R^R 
R 6dcb< duRclrdl R<RI RRT RT dffc RRRTRTRT R^ SRFTt' dl J ll 
RTt 3R^R ddKRI R^ RRR RT RR R R775 RRT RRT RTI RTTRR fRt 
W FT RRR FIT RRdT TRRjfRRT 3#TRRTT RTRt Ft SPRt ^MIRh-iT 
Ri fdR RRT dTRRf Rft RR RTRTI RRR RWR ^ ^ fR RTFTd 

R5ld Rinidl Rff RjfcT R RRT dRT fS°Fd 3TRRR dRt fd<HI I 





% TTcRT 

(1830 - 1895) 



RRcT ^ SRRT TFR "^TTpTcT RR^ Ri RTR R¥ RRTHlfciRi RT 1% 3RfRF 
ciHplc^lRil' Rff Pl J ll^ ffFFRRT sflT vi>H=h RR Ri §N1 R?t 3RTR 
RTRRT R( Rf I R( R? W RTfRR qtl ^#T R^ W R fcRRR Rft 



'h!hii< iR^RTRf Ri %R R^R RR Rt sff 3^R R 
Rtl RRf8FT fRRRT Ri RiF? RTfR 1RT S^R RR RR? 
RR-} Ri "RRRR R 3RRt 'JIM J NI -^ch ^1 
3RR R RlH-H jFT. RTRRTTRR RR RR^ . 
fRRTSRR RRTR RJ^TT : RRT R cTnTTSqT Ri [ 
%I R RR#R RRJR RRT ^ affc 
R%T t£ ^RRf 75HRTif? ^ #rff 
RTRRRRRT fcT^rfcTRf ^Rf RT, 3 RRTft 
cffc-d’ORi'l R c(lRh+ ff, R^-foRif sffc 
RRTR RT affc RRTRT RRsRTR R RTRI 
ffRTRTR Ri R^SRR Ri RR RRR Ri feTR 
R ^R Rh 6 vi'Hcb 
RTF? RRt 1W RTt ^JRTI 

RR 1rV> RR MM 'Hi RR J KNI 
R RtcTT ^TT I RRRff S\'- ! R' : 



Rff RRT Hid 




i)($M 






\%%w 



Mi 
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3k RftRK ritr rrt «ui rr£ #tr w rr 

<2|-4 RRI HMI Rt ^diR RTI 'JlclM Rlcf iff 
^#r RTRf RiRRt ^RTRR R[M f^TT 
^ ^ ^1 1^ RTR ^ 
MRft feRMR R^ ta RTR 

^ ;R ^ r ^ t ttmr|- ^ rri 
; ^ fRf ^r fw 3 Ri $i 
1833 3 hT u ci j il h -0 r rtrt RifRf 

|j! RTf RRfRRT RR cbfrii RfRTRFT fRRTI 

Rf RlRTRRR RTR ^ RRR Ri fl R^fRT RT 
‘RR-RR’ Ri feTR 3iPic||4 ^ RRR ^ tt^ 7 R^-cp^ cldch R RRfRT 
Rh< 2INI RRT, fRRR RRf iff *|RFT RtRT Rt Ff, RT RTRR RRT fdf$!Rd 
RTt RFRIT RT - RTRt 33 RRI RTRRf' RTt WfT fRRR R^ feTR RRf 
100 RtfcTRf' RTRft RTRTT Rt Rf «ft; HWRcb RTRT3T1 R 108 RRt R$ 
f I fR Ml RTRR! RTt fRRRTT RTRt Rf ^ RFFt R 3 RRTR |TR| 



RtsfRTRt ^ ^ fRR Rt rW- 1°I'KK R RT^ RR ft^t «tl RTR 

Rt ohd)^ if RTt Tt RR RRT RffRRI RTRIT RT fRRTt fold'd R 
RRR fRTRcft Rtl RRRTt RRT R RRT rtMrR %RT RT, faff ^ RTR 
Rt RRRftt HMI R '|, Q ll c h< RfT Rft RrRT^ RTRct ?tl fl TRudl WR 
RTRRT f % RTRt RRRFf RTT fR^ RrRT^ Rt 3RJRK RRRRI RTRT f| 



RT RRTt TRTR RfR ^R Rt 6 Rt RT 8 IrT-RR)' R RshI Rtl 
RTRFRR: RTsfRT-RRT RR3 RfRR RR^ RlRT t fRRR 
RR^ RT RRRRf RR Rd<°ll RR fR^cft RR RlRT f' — 
“3RtR R^ RR^ fR” I RR^ ^R fRR RR fRRfR RT^IrT-RRI 
^RrT, ^RTfRf 4 r RFRTR-fR^f ^ 3RRRST ^ RR RTI 
fR ^RRT RT^RRf RTt RTR R1R ffR RR ^ — ^R fRf RR 
RTR ‘RTRR Rf^RR’ (^T RpfRR) 3^ RR^ R^ Rif 
RR RTR ‘R^RRRT H^-Sd’ (RRR H^-Sd) RTI ^ RTR 
RTR R^ °b<A RTRff RR RRT ^ fdTR fRRRT RR sflR RTR 
R RRt RRRT ‘RpfRR’ ^ RTR Rf RRR^ RT^ RRtl 





^R fw? RRcT 
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1865 r rtrt qf^dT ^ 3 rht 
M6Q1I 3TrRRTR 5^^ Pt^l 1 
fd®s|dl RffRT RR RR?f RRR 
r - ^ 3rrt ®i'\Qi=h<. cftsf^rrat 
RRRT RRTI Anicl RfTRR RI 
RIFT)' RTs? 3RRR fRI ^R iW 
crSIRI ^ fdTR Rl®s|c1 Rff 
RThn Rff 3Tk R^l ^IHlRd! 
^ RRi RRT R (Holdvl 
fd®s(d R R^RT fRvRTI TR^ ^ 
°RTRTftRl' R R"^ - rR§T fRRT 



‘^T« 



?%-^--;^rj 

*ff fe*Tr^r <r ^yfi 



RT^77W-* ^HT ^T T <rf. J T-^t| 

"'■<■■' "■’ ’I '•>*■■'«. t.f^ ,*,;,.^...,,, 

krfwFRTH 

^TTr}<fi 7Y l%^T^ <^7 7T. 

^rai 'Stnrfi Sn- -ijfjw 

• f ' ^l'- 1 *>■*■■/ ■'<l-4l->, r.w . I ■sjit..,.,-,., ,„, ,.• 
T3=I i=r -u-^U •ffhf -n-tyrS , ) -Si, 

-77=7- .-^ ^rr ^3^ 

J^'Rr^R^TRT -T7T ■^r^'f^cj! 

V R i rT ^T7>Tnt7 =5 tT 3??r ^^*7<filj 

^TSTirr ^V^'7iR7<4R^ -^rp 'rr^'7 ^p^-RT 
^*53^ *R7RRT ^-77^fr/T ^'--77‘«| I 

vr -aTda? <T/«-f/«r -■=^rhc^ fmr ^ »r»Tpjf I 

|pR»l R^R *rr# i-li < J77 "£TtT 'S* - 'n£f5 7 -t^r j j 

M ^^^TTfft^rr^n\S^T. Ir-^^TR^RH -7"'«7 j 

[ffe-ff r^ jET^i^^r-^.f^Tr r *fr^l^'-^rRJRp^r ? R' J II 



sffc RRRi RRRJcTC ^ RJR 
feTRI R?tRFR R R^fSFT ^ 

RR£ R^RR RRRRRT RR RR Rf RR7 c£ 
RRuRf R^ ^ dl^ RsQ £fl 

^R Rl5 R 1865 Rft RfRRT Rh^ ^<1^ fRRR Rj 1 
RRRRRTf ^ RTR RFIRT R?t RRJ ^ (Rdl^l ^ 
fdTC; ^ RR RRfRRff R RTf^ ?T # R7Rt-R7RR 
RHW^ ^TRHRf ^1 WRR^t 1866 R ^ 3TRTR: 
‘fdlR=S RR^’ RfIRT R^ sf^ RRT Rt 8 tRIRt 



4r /RF wf Sl^il RR Tjw Y& 





4? fw? 77Rc7 
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^Itpt Ri®^d rtf ^fcr Irrit sfk ruf Itrcf rh 

yoMici <skm 1 7 fk f^iRT % rhi ^ 

RRf^T ch clcrl W Rt 7§1q it ^1 3i=hl Hlddl RF f^7 T Tl?fl' 
ipif rfrtt t } v $\ ^ qfcT siw t fariTF rrrt rfr ^ 
^maTfti 

1873-75 c£ #q ^T fTTR ^ Rl?Rk ^ ^ 7RRTT cT^T RM Wtl 

fqwft rr 3 WNf qqt ^ rr $ rt ^tt rr s^ 

RRT RH TRRT ^RTI RRTRR 50 TTTRF RRT ^T afo Rft RtTT RFRRFTR 
RH acTHTR ^R fm IRI RRTR RRRt # ?4 1 ITT 3#RT RTRF R5T ^T 
Rh 6 Rff 7%R RT ^TT RRTR RRTI 3dcbl 3TRil Rt RiHdk it Rlfl 
RTRlt RR Rt 3 Wi TTTRFf RRT 3RR MpJ^dT RTF RT^SFT 3^ RTTjTTt 
Rft cpToTT RrsIIcI Tit, 3|k RfT RRR RfTcT 5FRT7TRtR RR 77 

f%RFI 

<ts<l'|d R ^FT 1W Rt dd^ll Rt 3RRR RT Rtt-Rtt TTRtRT RRRf 

rrtr rri ri rrr Tte finlAPd+'d tt<4 w iftrRRF (rrr rit 

^IR Pi=bl u llHdl < 3 TRfsjR) Rft 7RFRRT Rt RFR RFKI °RRfT«FR RR 
71 fRFRT Rlt RIRTI fTT fRTRR TT^SJR R RpRF R 3T8JFRT sflT 
tvRFRR Rt fR^ TRifnd fqrq RR sfjr fR< Rtt-Rtt fR^srf Rt <41 R 
[tidtH RRTRFT RKd Rt RRRcff sftT RldO §tRt RTF 1 JTF dd^ll RRTRF 
RRTI 
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Rh 5 WiT 4IH sffc W4H wft OMlftl 4>dt TTHtl 
1876 W ■3 r 1<=hl viMcrlf^PTf wt Wit W •^fnJTfW^nj 
(Geographical) hB|WT if feT7WT WWTI ^TWW # ^TTWiTTf 
WiT clTcll WFT WWTI ^cuPi^lrl wt WTW WlTcT 77TWITT W 
FWi WTW sflT W^i 1WTTT TWF t^WI! TFRlftcT 
fWIWTI 1868 tf TO 'WWlfW-W. TTRTT^T W 
tfW ftt^ wt #t WIT F^FT HWWFFTKk cbTdHIMl 
■JTTWTTT W fWWTI 1877 W fTTt TTtWT W WW 
1W Wit fwWttftWT WFWT 74 Ft 'HJ-HlPlfl 
fWIWTI WWFT FT 3 WK 3tfW7W W: “W^ Wt 
fWTFt put W1 if Ff?TWT wt WWWt WTt fWTTTt Ft 3FW 
■5=rfWRT Wit TJWFTT 3 3#fWT FWiKIcHW) WT WT fWIWTI” ^tflTT 
wft 'Hl'Hl^dl WT> WtWTITf "t Ft ^W Rt$ Wit FWi WWWTTWTtWTT W-sl 
wftl 27 W 2004 Wit FRcT 777WTTT W tfe idHlAfdcbol TF? F 
^W Rh 5 wft \fHW)l wft TJjfcT F O.'Ti WFT ld=bd Wt fWTWTI 




fFTTF 



pwnTwi wtww wt wtw wt wtt f ^w Iff wit wwft wtwTT wt 

WJW WWWT fWT F^ Mt, fFIT Ft WF tnwt Wit WTW f fWi ITT 
WWfFWi ^fF ^FFT Wit 16,000 FtWT it 3#IWi Wit WifSTC WTWI 
<$F)t wtWFT 20 <>HO, H$lt wt W]T?3nwt <tcH wt Rrl M. wft ! WTTWW, 
37Tf7sR if pT 1TW WiT *[WW t - flTF 3 WF WTTWt fW7slTWT wft 
WiWt Wltl? FTF FFt WiT FTWT WTI 









VA 



«Ffefl9I FF3 #F 

(1858 - 1937) 






1895 F HK°bn1 F FTFFFF (FFR) Fi TTT^^FT F F^ 'H'Fd FFT 
sffc F?1 F^ Fid R'HIcK 1RI H=h'S < =h< IdFF Wf 

ffRff ff fFdi fifj FTd # FdFFi fFd 

^Rh-S>hI FiMd Fi FFFtd FFS; FtF F c|| < K<rl'H cK J ll ^ FT^FF F 
F/F Fid ^ Fit wt FdTFF dFFF fFl ^lPf=b FFlF FTl FFFT 
^ #F fasITFT FTI FtF ^ dlF ^ Fl F^FT RFT 8TF1 FTFl tfeFl 



FF F^' fcHt FFF FFF FT fd 
FFFT <ii=h WF HdlF) =h<cl 
1[F FF?cf fd ^ FTFT t1 FIcTFIf 
FF FFFf tl 

F1F FF FF 30 FFFT 1858 
Fil FFky, 1 JFf FFTd (FcfFTF 
FFdT^l) F ^FTI Fd£ fFFT 
FFFTF FF FTF F^ H<lH c bl<l 
ilFKdlS ^1 F^ FFFI FTcfFTFT 
FFdT ^ ^F F sffc j I<1f <fI j |) 



$&% w. 



r ’- ■ ■:■.:• -:■ 

• , -> •• • /'■• 

l-.v as-sir-V :0-00r: ■ 

, /• ••>',;.> i 
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Tt¥R fmnf 

4 4f?F 4tl <5 44 4qtFTqi4 qH qqF 4 q4 cblRriJJI 41 

FqZJ w w 4 4 W- ^ ^ 4 1? TTTTI qqqj fqcTI 4 3TT^if 
sflT f( 14) 4 44 WT^^fcT 4 "F^ q4 41 °M *TC 44 

f4FTI 

FFFF 4 q^RT ®ll' J <qi FT^FT 4 F^r TFldlq qqqq 4 Fell 
qiq zqqq qrR4 fqf4q wiffqFF' 4 f^f! 4 iraqri fqr Fpp: 
qq zq qq fftt fftf ff 4lq 4 4tqq ft ftf-ftf, 
44-dlq 4lq FSjqid 4 ^dd T^l f4f Ph'HIdl 4 F^FT 4 4zr4qT 
4 FTRqq z4 FFJSqf, FTFT aftq #f Ft f^R-^TRTt 4? |T3TT| FJFTq 
4 Wt Zf^FF 4 FFTF # 3^4 FFfFTT z44 FTFT qq FFF 
Sq^FFT f4FTI 

1875 4 ZZTR F7RF7FT 4 44 RIfFR qqTR 4 <fRsfdl fdTFTI 

qqqq 4 4 ztf 4 4^<2i4 4 qr4 44 441 4lq ftzr^ 414 ft z]zt 
44i 1879 4 zqrl4 qte 414 f4 4 14fm 41 144 ftf 41i 

qiq zq41 4 s 4f441 4 fft zqf5 fwF qqqq qrr4z qq f^i 
wtfWt ^el'J'S Fiqrq ff^qq fqrfqqq qqf4qq 41 qqtsq 4 tt fiscI 
4i qqqj zq4 Phcii qrl z44l 41 4c*i qrq^ qq fit fqqR qqqq q4 
sqiqn rf4?t -siqzql qffqt fqq qqq qq Ifft qi^ft 4 qq °wTf4 z4 
fftt 14 44zq qqqrq rf4?t f 441 41 qlFT qrq hi^ii i 

1880 4 rf4?t "F^q ^4°^ f 4 qq qqqj fft 4 fzf 4 41 hk 
F q qqi 144 h41 4 zffr 4 ftf 4 zqqq qqqq-aqqfR zlqi q4t 
fsqn 4feqiqq ffi4 ^ 4<m "Fk-+i'S ^ qqqt q?t 4q f^f 4 
zqq4 4 Ihk1 ff 4 qq ^q ft, fqrfdq z4 qiqz<l qft ff4 41-sfI 
qfti ftf 4 z4l4 ■44 ff iFFFfqqnqqq ^ qqfqz f 4 qq^F 4 
FT^fqqr (4 fm qqtqqq ^ f4o. FTfezn Rffii fft zq4 fqiFqr 
Ffes Fqriqqr qqf4 14 4i wkn rzt 4 aqq4 f^srqr 4 qqra 
sttfIff fwm fqqq^i 

1885 4 Fiqq 4fe4 4 ftf 44441 qq#F 4 FTfeFTFqr 4 ff Fq 
zqq4 fq^fqq qq^ f4 zq4 qqiq qf^aqm 4fftf ^stti f4t 
qqqiq qq4 4 ferq qqrqqtqf q4 4M q4 ^fftt 4 4fr 4-4tfi4 




WKfYT FFT Wfo 
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cMOFS iff RlFdl Ftl FF'fRl FF; t fF ^FTF FF FFT 
ck!f> "H f^Tf^T fFTFTI fWF Ft FTF? tf ^ F^t Ft Fld^d. FFTlFt cfl^T 
FTF f^FTT cHlsFTd f^TC; FF-FF 3 FTTF fFTFTI 1887 F WKft\ FFT 
FIT 3WqTT FtF FT fFFTF ITFTI ^Ft FFFff FTRfFT f^F^lfW aflT 
FFtl FIFJ IFF Ff FtF Ftl FTfcHTfFf FTT FTFFT FTFt fF f^FTT 
FFFFTF Ft FFF FTFt T^l FRT t FFTTFF FFT FFT 4 t FFf 
FFFFI TlfFI F^F ’’JCt cMOFS Ft FsR 1RT FlfFT F t fFcTT FF FTFf 
"5FF FTFI 

^Rh-sVTI FF^F F FtF Fff FFF ^ afR FTtFTfFF f?T8JFT Ft 
FF F FFTtl Fllddfl F Ft %F FTFTF FT tfc FFFT FFtFf tlT 
Hl-Sol) Ft 'dRd, t UTFt Fit fFFf FFcFTRt' F hRIfcI FTTFTRi FFFf 
FT^ IFF FFFF %fFFT Ft FFt' ^hfcT^F fFFTFf FctsT FTF FtF 
Ft t Rhf> FPFTF F FTFfFFT FF-HKHiRfFi FFTf Ft RFT 
FTf ‘FtFTF’ (boson) FTF f^FT FFT ti 




/F/FF7 wf C 7^ TTF7 FT 
W7 c ini’) F“ fan, wfcl R W 
Trfifcr fwn fwtcR wmt 




SFF &F 7 Sli^JTTZl 



FFFtFT F-S, FtF T*TF ^Rh-SfI FFtF 
F FTtFFTTt Ft 



FTFt Ft FFt FFTFT FT 3 tM F 
FFTFT FFTTFII FRT F FF FTFF 

■o 

FtF F Ftftl°hl fFFTF Ft RFT FF 
Ft TTFFRITF F FFtFFTFTT FFT^I 
FFT FfcFFT FTFfFFT FK Ft FFFTFFf 
sflT FFt t F"t)Ft fF^F-^FFftF 
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Ttwr frnit 



^%ttW»5iVSSiP 



$ - fzR' 



WTf ^ 8cHKd, MFT, 3MR (refraction) , 
fcjcjcfi (diffraction), (polarization) 

■Qof 4 RrRH (detection) R7 4)fdR Zifa 
fRRTTI 3fR y-dRdd 7JSR cRR (microwave) 

8H c b< u lT ^ R7^ cbd-^dT — rRTT y^RRhl , 

RfR RfeRT, ^RR7 (polariser) HKejjpcb pfcr 
(dielectic lenses), fWT sffc fRRcfR #RT 
(diffraction grating) - ^ R"R' ZR^ HdldT ^ 

fRFRft tl fR^ R) -sfchtuii ^ if TgR BrRrrrrf $ - fR^ 

R^ ipr Hd<Hd RR RTRTRRRT ^]RR7 *11 fad 1?! rRt 1RI fa R ^ rrtr 

Rfadf Rf) 1904 R fa RhctII I 1977 fa dfad )J<R=hK faRcll 
falT dlRdW fa 34|(cjtehKoh fa. fpZR fa RjRK fa?T R!?fa crRkI 
R' falfafa RffaTRR STfadlddi fsh^dl (semiconducting crystals) 
RR 8Hdl J l RR fasfa cffa Hdi-fa I 1977 fa Rfa 37RRRT ^RdfaRlfal 
fa faRRl JJCWi'R ffafafT faffad fafe fa 3FJRR Rfa 3TRfa 3F)RFRTR 
fa ^fRRT fa 60 Rfa 37Ft fal zfafa R7¥T, “RRJR: zfa RR-RT?R fafa 
fa-ZTfR ZlfaRldR fa fafa5 7RR RR fafaf-iH «7TI ” 

Rfa Rfa <?Pd did I fa fa chc|<^ %rfRR7 R8J fa fa, zfa 'fad RR 



ZRlfa RR RRlfa fa Rifal ^ffafa ZRfa RR 
RIRlfaR fat 'Rld'Hlifadi RPRTRRTfa fa dcRRd 
RRRTRT fa* RIRfafa faRR MM RR ffaTPR 
RR TfR TffTRTT RRTTRTI 

Rfa RRT faffaRf faft RR 'JjfaR RR RRT ZRfat 



RTTRRR1 fa 



fafa fafa faffad far fa. 
fa fafaT fafa fa 
fafadfa fa ffi ^ 

1897 fa 34TRR1R f 

RRT fa t>Fd fa 
RRTRR RRRTTR f$= 
3RRTI fRf^TTR 



fdRR 



winter rrt wfo 
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^t =£ #rq; rrtr fmm crpr «n rr RRrt ‘fra’ sfa R7Rt 
‘^Ff’ RR#T fallen «7TI RRRR <*%R -SFni 3 RRf ^T R7t 
‘W affc ‘Rf RTRT’ R7t 37cf^qi37f RRft wffl fRRRf 

Pi chid I pR fwt°R *ft 34ifuc)ct5 RR RT R)IH , RdiM, RfRRT 3pT 
^i4JcH ^ -cl* Tt J jR<dl f'l <ii=h t!=h RTt^RTW , “>h 41^ 3pR Pill'd 
RRTRf Pf (cj^d 1RT <><RlPtd «IHM Rnf&RRi' RfcT'RRT” IT eft^t 
yPlisb<R f^l fTT^ RR? 'vs'l°hl RTR "RR '^R^'Hd=hl (Biophysics) 
sffc 'Hl^<- : )fdohH (cybernetics) RR dRdH 1T3R eft >HlPld |RTT % 
RtTT Wt TRTt RT «tl 



RTR R RRT Rft T>fR RTRT 
3pR «flcff R^ #R RRTRRTR 
oTl^l ■-) Pf ^FTtl RltR 
R d) J ll Rp RlRR^Rptid 
RR fRRTI RRHR tRTRTRT % 
RRt *Nf Rp ~m RTRT R 
Rt RRRJ-RR RtRT t 3pT 3 
PlSJd RRJ, TSU 3pT TRIRRt 
RT Rml yldlsh'HI c^del 
RR?f t' l RRpRT 
fRRR RRTRR 
ddl RT fRfeflT 
RtR R RRTR Ri 
frRR RRR R51? 

RR RRRRRt RTt 




wfcr P /rrtr £ vm-miT £ %r wfmr PW dUfa±i dw fmh 

Wfcr Wl TJWdf R?RR U^tq fqfris/ri/ 3 Vk)cH ^ R7R 3Rt RS7/ 3R?R 
J7RR RRRR? WRR 3#7RRf RR # TcftetfW 373R, JRfeR RR 
t 3?k RF# fq^WFFq wf 377%-37R#R7 #RR7 /RRT #R#F7 3T 



/dqbd wfq <# R^/ 
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Tt¥R frnit 

fFTFT sfk viichi PiH? u l fFTFTI 3FIST U I Ft feTF, ''ItFt' Fit 
FT FTFk FF FF - FrFFitFTFT (Crescograph) I fTT 3HFK u l 
tt W FT <l , HNp1 c b <21 K sfk =bldiR|chl Ft TJFTFt Fit cl it FTF 
T TFTT TFFF Ft Wl 

1915 F FtF 3TFFt ^tfSJFT iWd 4 TtFTfFcpf f^l 1917 F F"^ 
F^-s ( Knighthood) Ft fecIM ^ TJFTtfFF fFTFT Ml FTTt f 4 
3TFt MMfFF FT FtTT 4 FT[ Ik^lM hPf< Fit FFTFFT Fitl FF TTTFT 
FFTtfFFF 3FjFPFTF FTt TFlPfcT Ftl TFtFFTTF 4 FTT TTTFT FIT 
TFFTF FtF TFTI 1920 F FTF Fit TRTeT 'HI'HI^clI Fit 'IdlRlH Ft 
%F Tjil FFTI 

FlTT F^T 4FTFFF sfk TTTTFilcTFT TTFTFRt F sftr 3 Tf 4 Fit 
FTFtF fFTTTTF FT f 4 FTI ^ TTFFT FF ®t fF7 FFtF^FFTF F Kell 4 
Ft STTcFTFFFT FTt FM FTT TFT FTI FFR FfFFFT 4#' Ft FTMt 
TTTfFcT FTT tFTFTFT fFT FTTcTtF FTtF Ft fFFFTcTT FF ^FlPl'Ti FTtF 
FTT TTFTTf «tl 

3 ?f 4 8ok' fmIff Ft ft?? Iff ■'jk Ft, 23 ffmt 1937 ft! 

MF FtTT FTT kFRT 1T3TTI k FTTcTtF ^WlFFtt Fft FTFt FtfeFt 
3FJTTFF ^ fkTF FF7 TFJ^ FFFTT FFI 







r 30 II 1858-23 1M937 
wFFT'^tjT CpcT *ft?T 

JACA&ISH CHANDRA BOSE 






v# / 



vfafa wf fan fa wi ffam fak wxn 3jrwm w m 
w <>yfai wnr wst farffa' $fa yr&jnw fanri 

- fa Sf>. ^frat 

t l860 fa fa ^TK ^1 3 ^rf TIFRfq^f ^ ^FtT 

f^RTT - <.cT|^|KT c5|cjo< , Hldldlcl FRF FIFF 

HldcO-q , TTR^RRT ^tTT^TR T lfyt, -Ml Hi fc|c|ct)M^ 
3TR ^ tl 

' 5P ^ 2 37W 1861 fa\ 

TRF FTF fa 13TT fa 3M «sf/MK4?l fa ^fFRT 
fWM ; ;\\ ^ ^ tl FRf fa ^37Tcft f^TSJT fa °TR 

I'm 1 ' 1; I L ' \ oH^ fa cl I 5<fal 3RT^ 

>JF fall 5 I \ 34 W1 1?T8JT Fff <2lllcK cbdHrdl 

^ 'fa\f I I \ \ ^ "3^ FT ¥1FT 

W 1 f '( t ■ l' x \ ^ TWTF ^«TR^f FTT FFTT SFR 

■ .|; 1 | i | V ffti fa faffafafa wIrt fa fa ^rf% 

I f , ; !yP ( famww. m T*nfacn i# 

■i'i , :l f 3PH fafafafatt WRfaf fa 'iWWW. 

j } E | J FFcW wf sqTI FT! ¥1H fa 
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Ttwr frnit 

RRfe. fe felt ^ ffe qqTTRR 

ffePT R1T feR fefepf RTI 1882 
R 3RRR fefe RfqRR R RfcTRT 
qt rr qq rwr r fferffeR 

-o 

c ( 41 L hl fetcTT fe ffeTR fe fet 
fe nfe Rf ffe k RfeTRqT Ret 
rri Rif qq RR^q wwt q. 
qqt. iPi qfe fer few fe 

Hifefe fei 1887 r rriw R 
iferfe. fe wfe differ fei 
3>Hch rir 3-fe ‘fer qqqqqq fetcn feq IfefefeTPiR fe fewR 
ferfet qt rrprsj fei feu wi qt fepr fef wpt fern 
qq t tftt 

1888 R RR k RTqR pfe eft Rfe IfeRtfelTPfR fe fefe fet R 
iRWR fe fetfe W TTOR tfeRffeTFRR k fepfelT fefet qf 
ffe 3TRffe felt fe RTR R Rfe fefeft RRfef R 4|cb(l ffet 
RRT RRfe ^ 27 fe RRTRTI } 3fet R18JT R cjiWfcjch qfel 
fefeti qfe wfe Rife feu fe RRTRt wi wfe qfer r qt 
Rife fferR fenfRRi ^ - few qqq?T fe qqfeq rtr fen qfe 
q?R fer feq feqft. fer fet feqi fefeRR «9R qqrw rr t fe 
fe aqpuffe |q fe qq? rrir wpt fern qt qfer Riqfer feq 
RR W 13PI fe-fe ffet wfe qq-qq W fefe 

fefe-fert qq spjqpRpr qt feq ffera Rqqfe rr fer fefe 
q i q fer rtr Rfqg ?ti k fert ffe 20Rf wife fe r 
RR efe ffeTR ^ RfeRR kl 

few prtr fe fen q few fe R#q fe feq fe pprr fe 
3pfe qqq qqw rtr ?ti feffe RqffepRifefi' fe qfe feu rpr 
Rife RTPT R Rt, RRT RP fetR qRlPqcl Rfe R fetl RR RRR 
q R ffem Rfet RRlfe, qqpfeRl 3 RR fe 3 pfe 3 PR RcqTR 
Rfe Rq R^qpRPT ffem fqfe rrrrrr qpr 1901 r rptr 









chfncbQl qqrl qf) '? S TFRT (q j ll<q =hlH=h<r^H 

+IHi'^fdch<r>H Rlfa^S ^ 4IH Rf qfT TiHil 37FT qt =hl4<fl 

i) i qqqj q^ qqq *TfcT qifqq m qf^ ^ fqfqqi siqq qqpf qq 

3i=hl U^TRT SRTqqq Riqi q^qqr 37K-1 q7) <=^l I c) | [i| c^ RTq qq qqT% 
^ 37<H + q 1 itl TRT Tf ^ ^IMckI qf( sfe^! ^ chTRrd^b 

qteT qqpf 3 qqqqR fqi qqf q^ tr ^fqq sfk q^M' 

RT) 77 4q^ ^ft x Tft ■% ^ qf( sfe^l Rift 3 M<h 1 j I qR ■§■'! 

qq fq wt ^ spiqi qqq fqi ^q)-^ -sqqft qqqqt q 
q<q c hl qft, 3 rr qffq qt 3til j i qqqr^ q^ ferq Tffqq fqi 
} q Rtqt-fqqqt, qTpfq sfjq fg^w^ ■qq^qt q^ qqtq qt qqqrqi 



} ^ qftq qq $q qqqft oqiqqT srn ^ q r^)% qqra qqrqf 
q fqqqqq ^ fqqq qq -^rr %qn sqr^qf qqqqTt (Periodic 
Table) ^ 3qqTRT TcRf qtt qrrqt fq; R^T qqqFjqqr qT^q 
(Mercurous Nitrate) qtt qrt^T Piq>l<ni I Ti^ TTRTF TT7 3-qP 

iqr qTqq qsqr qqrq^ o^em qqisqf qq qftq fqRTTi r^)% too 
^ qt 3qfqT7 qftqqq frnii 

q q fqrnqqqf sfiq Hsifqtnqq)' tt qT^qm q tRTsqq qft Tjqqftq ^qqt 
qtti TFTiT qm qft qqqfr qt fqiq qrpf qR^ qt qqqq 3-^ qq 
qTftcq qftqq qq sqqaj (1931-34) ^qi qqn t: qft ffriqq qftq 
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ftwr frnit 

RlflcR R Rt wft RFRT R^R RTRFRf' 3 RTRTR $1 RR 

RR 3^1 A old I <4 1 ^TT fRT ^ “ J l<r1dl R TRTRRRTTWl' RR RR/I 

^ RRT R<p* ^RlPlR ^ sfk ^ 5TTRH 
RKdl<3 clRlPlR 3 H d P*TRT Rlt MFR 
RRRT RTFTf $ fRRRf RTR RFfR RRRt 
fRORR afo RRRR3TF RT Ref RRqR 
Rlt'l RRTR r} W^t R RT#T R 
RfeRcMdlR RTRT R TRTRRWR RR 
RfcTRTR ( History of Chemistry in 
Ancient and Medieval India ) Rd<sll I 
3^1 A R77fRT t(q HrldlM^'d 3#7T R 

WfMT °h P h A t ( Life and Experiences 
of a Bengali Chemist/tf^E RRIRF^ 

TRTRRWRTt RR RfgR affc R^RR) rMrt R RTRTRTRT Rf %^l 

^ Rff r-l^n TTR RTR Rt pH j H I Cd Rf fR7 RF3R ^ RfcT RpRd RTf^ 
c^Pki 3TR^ RRR sffc RfcTRT gTR RRT-RRI eipH<n RR RRRTT 'll 
1916 R 3 RfRRRT RRRfR R WfRRR fRI RT RT^cflR g^sff R^ 
RTTFR RT 3RTRf 20 RTRFf TTR7 ^ RRRRTRT fRRRfRRTRFR Ri iRplP-fd 
fRRTR RRFfRRTRFR 3 TRTRR fRRIR RRTTf T#l RRT RR ^ RTfR TRRF 
R TRTRR fRRTR RT Rif RRF R RTRRgR RfRRTR fgRI 

} RRRR affc 3R*jfRRRTT RTF fRRR ?fl ^ RTR RTTRTRT ^FTf RRt 
RFR^ sfk R"^ RTTR Rff fRTTRR RT RRTT R^ RTI RRRTT TFR-RRR 
RRTRR RTRT, fRRTRpT 'R'RfRt ^RT RTI RTTT fRRRf ^ RRlfRRTRFR 
R > RTRT fTRR RRT RTR^F R Tlfl gRf RTR^F R 3i=h RTR RTif RTTR 
RTR Rf TT?t fRRRTT RffR ^f Tfg RT^ ^1 3-^1 RTfcT-^R fRRI% 
s|R fRRRTSTf ^ 'JRf^RTR ^ feTR RR^ fRRTTI RRRRF slk RTR 
RRT RTRRTRf R RRR RR^ ^ foTR ^ RR^ RT 1 ^ TR^I ^ 
RfRRTflR T^ - slk RfRR RT RRRTRRTR ^ %R RRR RR?F Ttl 
RR^ f5IR RTRF' ^ RRRTt ‘3TTRT^’ R)t RRlfR gtl 
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4pc4 44T t 

1919 -3^? pzp (Knighthood) % TTHlPdd fsF^TT 44T 3%4 

1934 4' 4F44 <%P44)d 4%47H%t 44 4R44 H%)%ld f4T41 4411 

4% % 4t 4%f ■HJ-Hlldd f%41l 1924 % 44lf44 

$pj-Sdd c hfH c b<d 'Hl'Hl^l % 37441 46<dl 37^487 pH 

4lt.4t. 4144 % 4t 4f%4% 4f 41^41441 4f 4^4 %' 44p4 ^ 4 % 
4714 Pd^ld H6lPdtll<44 %' 444 f474TI pi 4144 4f 444 34 % %1?4 
TT^nf^cT ST 3%4 Tm %T %)44 JJ<W)'[< TTT% 4) 4p 44 % %t 4%f% 
44 b|) q u 1 1 47 ) gf); “3744 Icj^iM 4f P Hp44 % 4 t 441 pi 441 
%4T 414% 4t 3M4I 3%4 ‘4ft Pdidl 4)41, eft 4) 447% 344% 
47441441 4% 3 <-h 1< 1 J% 414 %t 4t%lT 

44444 P4 % 44 %SI-d 16 pi 1944 4% p7TI 344% %t444TR4 % 
% % 344% %41 3%4 %4Mf%%f 4% 4fcT 44f% 44% p %74TI 134 
4%H TH^f 4f4 44 444% 44T444 pi 344% %41 4% 3TRT14 4t% p 
4 44T %41 4T4 44 44% II4I %4T4 4% 4% %f%4% 4% 4% %tst 
% 44T4%4 4144 % 444T44 fpFT 4f 34^4F4R 4% 4p 34T% 441411 
% 474t 444^ 4444% 4% 44% 3%4 4%4T1 3%f 444%t4 44TT44 

fpFT 44 f44T 4TWTI pil^ 1944 % %44 (Nature) 4f%44 % 
3l<&PdRd %% P fpusll , “4144 % 1w% 44141 4441 % %1Tlf%41 

44f4 44 474% 37p441 %4 474 4p41 4% 1 1” 







■ : £&& 



rj TWV 
'JL L&Z 



(1863 - 1948) 







fRkIH *11 6 41 3J^7 x f^y^|oh f?T8Jlf4^ 4l hRm ^ 

^ ^ollch) 4 IR^IM ^ oil I Michel sfk 5RR-WR ^7T HSc^^f 
^TFT f^TTI '3WI 5 STlfe 1863 ^7f "in fFTTfoT WT 'FFT ^ 
^ WT 4 1371 «ni TR 3M 4|RfWH 4 tl eg® TFFT 
cf37 M,ch 34i|H^lR=b Rttllol^l 4 H<o4 ^ 
4Rr-w '^ft' ith 4 otiicj^iRch 

yRlSiFI R'lU, "0^7 ^fTR 3TR c^IHlRcb 
,.' .,^ >5 WT 4 r ‘T^ f^TTT Mil W{ 4 

\J -Hid 4t <313 4 <i4H SFH IhcIMI 4t 
m ^FH TR ^FFT ^RT fe^TI 

\j T R fft *R-KIH 4 'jflcM 4 "0^7 s|5i 

lj/ fTFf 3TRTT : ^7i£ <sl6l4l 4 f*RJ 41 4 

/ ^4f 4 ^TRUI ^4 fqcH ^71 ^INR cMlT 




) 



\ s ‘"'V. ; -.. — 

■ lis 

s^ISIs; S|S r.-.rt ;': ? !t'*j ' ' 

[*&&& t 



fWI ■Wicrl 4 =h<l P^l T FF 4 T3^7 

3TM 4 4 T FIT > =1414 

*<gQl 4 44 WT^t 1RI 44 *4 

3?w 4 4 srfqiWFT' 4 
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wfkwr wwkf 



“% 357 W 7) 3)W 7#^777 «77/ kt £777 #7T 5F7% 5% 373 5775), /%77 
73) •g'-//') 3? ftwkf W 377 377% %% a)/ 2777 3777 5% Wfcj kf 3) 3JTR 
(fk 77 wkt £777 FT F3% /%3 37% 37e) 37737, Jf 5) 3777737 f)%) 
s#/ 33# 7) /3£7 e)% 7733 3?) 20 X 35 7737 5) fk3 3%7 75/S %) 
%F-5737%) 373 Ft 33 a)/ 

337% 5) 373 3f) 337-£7 7#T 337 5377337? 5) 777*7 /3777% 3% 3F7 3f) 
7## |3 TFTft" 37k 37373fw 5% 3773)337 vftf&ifmf %' 3773 377% 577 
%)377 )3777/ 3F7 7737 3 k 573 %, 3?57) 3) /F7773 w/s-) % 3 k 37)% /333T3 

?fT |f/ jrfwm m 3^3 3 k 7 ) 7777 / 37 ) Ak%) %' vfm wi 3F73 
777f7777 *77/ TFT# 3F5T 73% 57 J 3kf 3F)‘ a) - 37377 7#33 7) 777)5777 W 
3%7 37s7 3777% 577k 77 &F&) % 3377773 FT 7737777 *77/ 77F) 3%? 7%%) 7) 
/FT77W 5777 7777 5377777 37 ) 3 ^ 3 f% 3 ) /c7<7 333 ) 277 /” 

- Tfwr T?TF%) 57 ) 3373373T %l 



M%r f^iT «rri ^ttt% 7313 wt % f^ft wtt ^ ^pt ^ 337 

TmjTjkPF 73777 3^ f3T3T 3311 15 TIM 3% % T?P^KIH 

31^1% 3) f%3IM3 31)83 3 333 T3PT Hl c b< 3TfM |3T af|T TP%)% 
fFl 3) 313 f33T 6l^3tT<3 3 <71 Rsldl f%T3TI 3p£ 3) f%%) 313 

f33T3t 37) crf%3cl 7°RT3 %T% 7% 37133 3T33 33 313T 33TI 

3T33 3 250 RhdlHk? 3% 33 37f33 3131 TR%% 'Wll-sl , 3T3, 
25333=) 3 3^% %% 33Tk %) I 33 ^Kd 33 3f)l 1879 3 7FT%) f33I 
33 ^613 3) 33T f%TT% 3ft3R 3T 3Tffs)37 31373: 3 ) 3R3T ?3 331 
33lf3 3f333 3 313%) 331 % 3T3) 33% 33 %^M1 f373II 1884 % 
33?)% W33%3 3frf33I3f3, dlpll t) 3)-3- 3% 3T)8fI 3T3 3% 3^3 
33T3 f3?3f33T3r3 % 333 3313 3T3T f%73II 3f3313 313-13313 
y fd 3%P Id |3%f ^ 333-333 3313 333 3f%f3f33f % 3) 313 3%) % I 

33f?)37 3713%) 3 3f%33 % 3731373T ^ 31313 13313 % %l=h(l 37T 
3%)l 33^ %T37 f3337 33%3T 3%33 % 3^' %l373) ^ 333-333 
37733733 %) hRh«S %f3%3f) 37T%3 3 3333%3T 33lf3 333 377% 
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in frnit 

it im #tl Idlll # 11# |[7 lillll W 77T7 it 3#l 
37lf#d 1^1 7T1 ft 37WJ#tl ipTlf, T^^HT H # 3?fc 77#tlT 
11 1T7 t## #*11 Pi il X[7 ■HHN IJlKlt it it 3dH #<7lld 
«s(col I oji?9 777 177 IT ddKdl Hl'HH fllTI i find I 

f77T iflTH 7 7T37; 7#T if 4(77 1# #f#17 3?tl T=nf^r 117 
ITT# #1 71 1T1 H#f# 1777 1# H Tit # 3TT% 7T#f ^WT 1# 
7#tl itd-ldlil w\ stfc TfcT 17 « f it ^1# 17 11 f#T7TI 

1887 7 midi # ^imild H1lf#7ldd, cr1l^l< # 71T71 177 HI 
i 77 71 fllFT 7777 ^ fill 1T7 # i 17T77 fllTI i IITlt 
1#l if 377# °4|Us 4H7 7# fllTT i Tfedf sfk 77F7 IRI itn 
ITT# #1 fl7 TH - #t 71 dll Bn f#T871 17 771 fl1T7778J, if 
7*1 3T#1 imn if, ITTITt 7# dllilldl 17 ^TT 7177 H# 

#i i7f#T7 3i)-l <>FdiiH 7 # hI^im i<# 17 it? htt Tit il-sl i 

377 7 ITTflTTlt 711#! “7 did)# itl it 3^T 17177 ITT# 17 1711 
171HT7T ^ filT, it itl 17 117 ITT ITITI 1914 1 Wit IT. 
4)147) i 171 tfedldWdl it Ulltt il 1 7#1 H# i fdq ^l#dl 
1# 171 H75 117 h£i# i cfRf H it 7H Id^d^oS TJI it HI 
3fn lim 1FT7T 77TI 

5 J <rl u 'S 1 T#1F7 7 Tlldl it finfinril TTflitl ilidd) fd*lldl 
77# 1717## 3ftl #t77 dll< i 17T1 HI 77# IT Hll)l f#dl I 
Hit# 1717## i 17T1 17T77 17 7 7)1 it 1717)177 7 3m lit 
i IlMl (scattering) 71 it 7#177 f#R#| ^ it HI 7 
7 it 7flf77fcT HH #t IT# ^ 1777 H# H #t 7T7T 
1777 ifteTT 77TI 

ik# it 1T1 7T1#t # 71T1 7Tf7 fflTHJS i 7^17 Tfll IT 
71 77TR7TI 17 777 it 77T77T It. 3#77 # 1# itl 777 IT 
7^#71 dtlfll TTITt, lit 7 # sftl dTd#7 it 71l$-st 117 1 jt 

in 7 tin it hk-ttti hit iti ht f##f in it itiT 

finft 7 #11 #7TTH 11 idt itl I#IH<7l # 1T7 11# 771 





‘Hl'HH ^Icjt>qcj|un’ odl'OdM f^T Sfl ^ 

37FT qTI 7 ^ Wf Wlpf TFF^ 3TT^I TfFfH 3f|T o^ 7 !, 
R ^°hM'\K RT'RT IfT c^IO^mT ^ RJF^ ^ teF 7 ^fTRt RT^TT 
ITft 3^T 3TT% ^1 id. did RJRt^R f^TH ^T 

%si?fi irt t fRt ^ srr^-^n^ ^1 
/‘"'N S*\ /^\ °!],S9 Ol4 id =0 01 STIcTTI "HI 5 41 

Skfe-Jgbfc WR^TFT RfT^T f^mW , 1880 RT 
^ a disk WT <M-^S sflR t j[4d 

®ffiS ^WT, ^FT rNt -Q' faip, 
^^iFITT, ^FM fiHl u l, H'JlN sfk 
^rf^F (i^ ^ fwt ^ 

^ ^ WFF1T RT RRfTRt) 
^ ^TF^T ^ lfmi 

f^JH ^ 3 dWfiM 3FKTC 
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Tt¥R frnit 



sjfP dHrP sffc dTdf d dfe §d>dc5l 
°h<P di folk, cPWk! dfp P<dl d> 
ddd Sddffdd fdiO, dlcl 4l fd 

^dlOMIdl dP ddd Pf dpTf dP IddM 
Pr dfd dfd win wfr =£ o^hT 
di feTd dddl dP dlP TFT ddP 

3pT d-slA fd^lTd dv <rll <=*4 1 41 ^ < u I 
W, did PHdldd 500 df dfe 

■o 

C41W1 fdd! 

fddTddT 3fk dSlPcHaMdV 4' 
ddFdWfTBTF dd 3?dTd dTddt dP 
dfd 3dddTT «TTI dd ddTp d fd?FT 
^ ddt FWI dtP ddf d( fdpdf 
Pf dldld fddr ddf Pi 1888 d 

d^dfP ddP dt m P d^d Jju idTil 
^ dTdT-fPfPd fddTd FWF ddP 

dd TR’’ °hK<slMI ddlfPcT fPvdFI dd ddd di fdd PdP di d^ 

dfPlfPld dcbillpNi dddTd dd^T dP Pl^=K1 fdddl ddT dP fPdM 
di 3H°h< u iI dP fatJlclPf "^TT eft ^Htl dl P+< qTFTcT dpHd d^ 
fpdT "^TTcTT dT, fddd W5p 3^ fpTSJdP d Pl^tM di ddtd ddP dP 

H'jfrl dPl did Pf fd dddUd d -q^ ToRr^-H^ild dfdT dt dp 3pT 
5'H c bl OHlPl ^^d-chlPi df d d I P-l °F 3H c b< u l Pldfdl df 
dd d Pfcfti 

1893 d dt. dTdPt dP dTp-dTp dlHlfdd) dfPddi ?ft HiHdldll P 
d=F d*PFR 3 dTd iPP d^ fdd spTldTI dTdPT P W dlddd 
Pp£ d>T ddddT ddP fir ddP IRI ddR ddt %fPdl dddddf 

dP dddPP <rHllpl did dfPft dP dd’’ dfdlcl dP dd dddPP dF dHil 

fd + lRPf pRT dlTp dP dlfl ddTI ddd^l dP ddPd dt dfP ^3F fd7 
Pf dTK dddFFT dF^k dT dRd d # wH dP tl Pf ddddd 



Memoirs of 

Ruchi Ram Sahni 

Tioitccr of Science TopnloriMtion in r mi jab 




tiwrrf 3Tiw tfium Tjmt 



(dfwr ftfP f wft) 
wi lichen wm it 4' -fawr 
jRm P fwvi ii 
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Zzzz 

z fzfjfcr wtcT fzi zfzfz wt m fe zztz ZTfz 
^fezZ[Z Z ZZ ZZ Z7 ZTZTtz TtZZ qlddZ Z^ ZZTZfZ ZZ f^ZT 
■fl Z^ ZfT fZ?ZTZ ¥t Ziff fZT fZ^ ZZZ ^|pi=b ZZZTZZ 
ZTZT Z # ZTZt zffZZ Z7 ZZTZ ZT ZZZf fl 

1906 Z Ziddrdl zfTZtfZZT' qq^dl Z fZZTZ Zi fZ Hl-Sdl Zlt ZZ 1 ^ 
Hd.^ fadll qfddlPldl ^ ld u liq=h H u -Sd Z Zt. Zddlz Z^d dlz 

Zt dlP-id ^1 

1918 3 ZTZZt ZTTZZflZ WlfdZTdZ , ZTl^lZ Z TZTZZ fZZTZ ^ 
zftg ZT^qiZZl =£ ZZ ZT WlZZZ fqi ZTZ Z ZTO ZPZZ? ZZTZTT 

zTzt zr fzri zfk ^ zrizrz zz ^ zgtz zpzfzrz z zfti ^ disV 

Z ZZZfZZ ZTT^ 3RZZR Z /Z®^Z (The Tribune) Zi ZZZTqZT 
'ZTZft ^1 3 ZZTd fzz ZTT#Z affc W?M ^ Zt ZZZTZZ ZPRZ 

$1 

zt. znzt ^ #r ■& sfk ztz ^fezf zti zz£ zz #?zzr wzt 
■qfz^ ztzTzz fzztw z zffc tfzzr ztzTZzt zrt T tdtfziz z zzTZf 
ZFt ZTZt ZFZf ZIZftz ZZZqfcmiZZt Ztl ZZZt ZTZTZTZT 
ifwd?m sftTT RZ 37 fzz/'fzz'fzzz (Self-revelations of an 
Octogenarian) Z zfzZZ ZTFZt Z SRFt zfad ^ ZZZf ZZ fZRRT 
z^fz fZTZT 'll ZZ^ Zt?T, ZfZR* ^-^Zlld°h Zt. ZZtZT ZHZt, 
ZZTZ fz?zfzzizfz, ^ r ‘jfdZH fzZTZ Z ZZTlZZZ 1ZI 

ZZZlt Ztcft Zt. ztftzt ZfdZT Z ZTiZT^.zt. , ZTTZJ7 z wzf zft 
Z^ ZtfZZt ZTf ZfZZtZ ZZfZRZ Z ZFZ ZRlfffes Z ^fZT fZvZFI 
ZZTZ Z ^ZTfZZT ijzzfzzq ^ fdZ ZZZT ZTpf ZZ^ dl<rl Zf. 
ZfZZZ ZTZZt ZZ ^ZTZT 87 Z^ zff ZZ 3 ^Z 1948 ZTf ZZ^ 
Z ^ZTI 





wrrs 4 i^K'--ih RrfeRT TT^y^fcb qi#? ^ f^n#)- 

^?T R *[^#RR ctf Rfa T#l lA ^?FT =£ 3R#RR7 
f^Tf ^ <Mci> y*j<sl 3lc|cllohi "RR 04H<S<HI<< RTR Rt <h4hm 1?l 



o||fe<HI RiT R^R 23 3H<=KJ®K 1883 R^t R[RT 1T3TTI ^ yyRn«S 
R6IR fRRTTfRT sffc TRTqT <H)<HI$d) Ri R>cR Ri RR R <H<-HlRlc1 f^TQ; 




RT^ RlRf RRRr RKcllR — 3 h<^<h< <sK<rk41 — Ri mRoik ^ RRR^R 
RR^ ^1 o||f^4|| ^ fqcTT RRi' <^RM R< HIRM Ri 

RR R< ^1 RFT 3T6# RRRR R ^ 
Ri =bK u l o||f^4|| 3TRRt RJRt Ri 
RTR RjRT ^ sfk Rift R^| 
R cNRi! "037 < J'JKIdl 
<Rtr 1 R sffc Rm RR ^f. 
^f. ffRRRT <RRR Rl RR ^ 
11 R^ Ri ^ eft RRRR hRoik 
oi-sKl 3RRR RR RRTI R1R R< 

sprJ r£ «nf rt fRRH 

R^ yRi <?Rh s^r ^iRich 

TfFR fRRTTI 






wt.T^r. elite Vi 
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1903 d i dwfdm-w sfk mk i' dtmmt. mt 

fddt Sift'd dftl 1906 d 'OTr.O.'H'Hl. df ^Idd dddf fddd' kk 
fddTd 3ffc k ^f^IPT d dfd W dkt dd kd dddf 

f?i$RF mm wit mt Wen i; wit di mifi m dm pfm m 
kk it mski dFTknmm d y[$Rfch ffkra k dTmdm k dkdr 
k mm n fknd nwTPPT d ^jf^FT k nm ^ #t?ft dd 
3TWR ddk d ddkt m ^ ^1 

1907 d mfem i m fmmr fin kik km kkk d w ^ 
fkdr klr i4 mf dm *ikmd k ww k m nr mm fkmi md 
if fn dmkmidrd' dd dm dmdmr H6icHi dfk nfrfwdm mr dm 
kfc mr mj, kmkdndm k mkd it ddn k mw-md 
mfedr kM it dkt it, fkkr mn w i fm kM m mkt 

dfkdR dddd *^1 m i dkf fk dlfedT d 3Tddt km l|kt d 
tfdTdfd k W kt k kt kk dm k ^f dmd kt mTdddft 

mfkd kti mkti mfim, w kfc mtmrnr imk Imp fkidd 

dddtd di<d> dkti ^fddfd kt H<S|^ mt ffddT ddTdTI 
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Ttwr frnit 



^ ddt wff df r^cllfdch Hcfdddl ^Hcfcb '41 dd dfd-dddf 
df fdd ^ dft ^1 dddt ddt Pl J ll6 d ^ dfd-dt ^dd 
ddjdff dt dtd dT^I dd dd dt dftddd dt dtdd ddft^ dd 
dtddfd dHHIdl dtd “dtrtdd Vfdl” (stegedon ganesa) dt 
dtd dtdT dP^ dd dF dtddd dtd fddddlTI dd dtd d]|d 
H^cd^t dTfdd ffl ftdTdd M^dHIdl dt dddT sfk df^T ^ 
ddfpt dt fdd ddfpt dd dt dd dd d^d fdldd dR fddl dfed 
d ddddfdddt fedldd d Mdd dldlddit' d dddd fddfd dt 
dd ddFTFd dd dt dd ^fdd dd ^FFT dldl^d fddl dd # 
ddfpt dd d4d dt IR-PK ftdd d^ddTdT ”4' dft dt dtd 
(knee bend) ^<h! dd d'Jcil dddd dt dftdtl fddldd' dt d^ddT 
dft d? dTd ddPfd dfdd d dRTd: %d^T d fddldd df^d 
dddd ddfdd fdd sfk dddt dddTdd fdfdd ( 1968-69) dt dtl 
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wt.T^. mf&Ji 

FTF ^ <J r 1 0 hl FTF ff 7RFT FTT FTF F5,d c h< 

FlCsFI IsHIdF Rp^M TRFFT FR fFFT 
Wl 3 F^tF FRTRFTF RWf, 

t^FFR sffc FtFT fRTF FRtF RRR fFRTF 
RWT FTt WH sffc FfFfFfFFf F FFTT^ 

^4 Ws 

1921 F FlfsFI F llRT #F FeTT FTTFfF' 

^cb'< Wi4 ^'^ifHob R^SFT 4' WW FFIdF) FTT FR 
RWTTI FTT RFF FFFTt FF FTF 38 FM Fft Ft sffc ^ FFFt 
FlTcflF ^ Rt f^FTT fcfrcHl ^tImIf fl>Ft Ft FlTdlF R^lPlFi TRfSFT 
F Pl^FF ITRI FlTcflF Rcl^lPlFi TRfSFF ff FTTF FTRf F F^ 
^tK-hRmh! RjHIdF F FTtFF>l4 FTT RF 4)<=hl pHcrll sfft 
FTF FlpT ^PlFI'O FTTF fFTFTI FTR.Rt. %F ^ FTfeFT Ft FTTF Ft 
FTf *t Rrusll : “ciifeqi fenidF F RTF Ft FR ci-sl-f FTF ^td-fFRFT 
FTt FH^dsHl FFRFTFff FT H^cFfj FFTTFT RRRI” 

FlfsFI F RjFRFT R^Ft fFfFF fFRFf FT 7RTFF 100 FTtFRF 3-tfc 
FR^T fFRR fdRtl 1928 F OR^H^TH (Actinodon) FTt RFT 

3TR5t cRTT RlfSJF 41^RH-<2ll L l-sl 7RtF fFFTTdtl TRT 7FtF Fi 
RT?RF R %WR Ff FTRFk 8&5T 3 RFT FFoRff RFRF RRFFT Ff 
Pih[ u I FIT F>ld PlRfFd fFRTT FT RFTTI ^ FT^, id did , RTF sfk 
RRt Fi RTRTT'fR FFTFit Fi RRR FRF7; TFRH F Ft RRTd T^l 
FTTcftF ^5ilPi=h R^fFR F FTTF FR^ RFF FTfeFT F 3RRT RFT 
f 4 (1926-27) FTT ^tfFFT RFFTTFT fFfcRT T^jfFFF F fFcTTFT FFT 
FFt^ FFFk ^ TFf^ FR ffe FTFt FlfFFt ^ FfFTFFf FT FTtF 
fFTFTI fFt 'tVm FFt^ FFFT , STffTFFT RF ^FitFFflFTfFTFT F fTFF 
rIfFTF F FFt^FF FRFTFf FTT ^Rf Ft fFTFTI 
FRF ^ RFT fFFTF (soil science) Fft F^FT FT FlfsFI F 4 t fFTFT 
aftr 3TF% ^TFF Ft FT^FF F ^ TRFF F ^ FFTF Ft ^TRI 
1935 if, FR.RF. RTWT sfk Ft.RF. RTFFf ^ RTF fFFTFR FFHF 
FFdt FR R7RW 4 f 3#R ^T u ~S F/ (FRF FF RFT FFFTT/ Soil Map 
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ftwr frnit 

of India) RR,fdd fRFRFI W ^ M+'lfifld 

fRFRF 3?k 3 rF fR RRFR rF 3RR TJRF RRRTf rF foTXT RRTRR 
fRTRTI 

1938 R qi#l *[^FTfRR7 R<F8JR ^ ^cfifH^Pd rF R1R RlfeRF ^ 
Rl d'di I ( dcdddld dl d) d ) >H< c hK ”4' <slfdd clRllddi RR RR 
RTRTRFTI R^#F rFrRR SFR rF RRR ^lPf=b RRRf cFRR RRRTR 
RRF -Jir-i 3Tnjfcf, RFR 14 h 1 u I slfc 3RR PihI u I HRdlRdlBTT rF fcRR 
*[RRfR R^FFRTR rF fRFRTI RTfeRT 4 RfldWl RRI RFT RRdT 
ijd^lfd+. RRRT iFRR fRFRTI 

RlfRRT RTRFFr WTFJ TRpTR fRRTR (1949-69) rF 

RRRH<4) fd'Fd'R ®Fl ^ RRF R J d) RFJFr 4lfd rF R8JRT ®F fRRRF 
BRRRcF 4ri R RTRF, RR s|r 4rF r4cF dlidd RRRF RfF 4 RcR 
■^r^T , RRRFR RR rFsRT RF RRFl RRTrFF FF iFr RT s|r 
R^#F RTRTFr RfRRTR R7 RFdF 3TrfV=h'FR=b RTHRRRTRf foRltl fR 
RRTRf RfF RFTRTRR RTF RRff fRdT 3fFT 1966 RR7 fRRR s£3F 
RRRRR fRR7 ^fRR RTI ^R RRTR7 RT fFRRTF RR^ |R fRlsRFd 
RRRFFrRT rF.RR. R#RRT R feRRT: “R MM 3#R tfu&JT 
(The Geology of India) 1919 R ARilHdH, RFRR ^ RRRfRcF 
fRR4 RT’jnf RRcftR RRRFFRFr - HlRhRIH, RTRF, RRdf^'l , 
TRTRK aFfc rFrIRR - rF RfRRIR RTF fRRfe tl fR^ RlfeRI rF RIR 
s|R Rs?F rFFR RfF RFTRT fTdRf Rldcfl 'll fR 7 fRR3RR R R RiRd 
RTfeRF r 4 RRFFRF RRTRT RfFR7 RRF RRrF RfRRT R RfRRTR 
RR^ RT^ IRRF Rf( RRfRRR RtfeRF RR )JR Rt RRTRFI” RTfeRT RR4 
RRR R RfR t%RRF s|Ft ^RT ^ sfk R^fF4 RTfF ffTRRF R^R 

rfrrF r ^rttFi 

1945 R' RRIRRRRF Rft R^FR RTRRT R RlfeRT RfF 

^fRRTR RdFlRTR ^ RR RT fR^RR fRvRTI RlfeRF ^ RF ^RT RfF 
<2lPlR 41 Id Rft RFr RRFl 1963 4f RKd RTRFR R <54> ^fRRTR RR 
RRR R^Fr RT^RIRRf RRTRTI RRR RWR R RR( 1958 R RRR ^RR 
R RnRTfRR fRvRTI 1957 ^F RlfeRF INd RFRTfRF, RRRR ^ ^dl 




wt.T^r. mf&Ji 
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p4 T TCJ sfk ST^tRf^T 4 >H J -HlPlc1 f4<HI 

T FfT sffr rcf^rcf^T 4 ^ 4<«u 4t "rpt^ w 

TFT' I 

ciife^i 4 for^TFT t tt ^ <rpr 4k 4T345R 4n 4t fkrcih ■ff4 

TZtrt 3#7T tt (Story of a Stone) 4f4TTM 4l ^ ^ 

T T?®TT 4t 34irH=h8TJ 'll fTT =b5Ml 4t T T^ 4t 

'Jlfddcfl't W^cTT 4 7TW -4' 37T ^TTcft tl f4 Wf 4 ^Ff 
4TTT <7l J ldl 4 1% T fc£R 4t 4t ^RFT 44 'll 'FTTcfkT pi4:jlM 4t 
4fa w4 ^l4 fTT TTWR^t ^71 86 ^ 4t 3TPJ 4 15 pF 

1969 4t ^3T1I 









m 



ww 

■o 

(1887- 1920) 



x* 



e x fr - -f + ^ 

'2x" J *3 ^ 3* ? ^ 3*5 *7 ^ 3 *5~-j «<? 



wm \¥T n 



W 800 W <?[ m JfZR mft W 



mjmk 



uwrfmrufu un am m uf u~x m wf m w£i mu ? 

W^7 ^77, §7^ 37^ Smufm ^ Ufl 

fufz?T ufmm wrsf W7c77 # % 



jfcW, 77%/§777 fUPTT 377? 3^ fs7e7§7W 77^7*77 
WqT^-UtqT^ fuUTI 

- 4JHk< mmu ^TRTTCsfi 
¥7T Wt3T Jlfuid^ ^tm\, J 



■H^-q fcRq d OdlRl SffdcT 
Q?|cK didd^l ^ 73^ R+7 d d'dl cRIT f'l 

^71 22 f^TT'^T; 1887 ^7f HslI'H 

73 qTtt^fT 400 fedO-ik? ^7 f?«TcT #5 ^ 
773TTI ftfcTT 77TST ^T "Q^ 347 M Tf 

H^l ^ sf|? 3d=hl ^cH WWcT ®TII "SR 



mm 










tftpfcim WTFpR 
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ft fttft 8ft I ftft efft ftf f MT RR WT ft ^RTK «TTI 

IFTFpR ftt ftf ftHddl*-Hd Hd^d 5 Tift ftt ftdl ft sft 3ft 
ftft ft Rc«TR ft ft 8ft | ft WfRR ft ft 3TTMTfftcTT 

ftftft ft Rdft 41 cm RT 3#FT 3ft Tift I RTTT ft R1T WRftFFT 
ft 3ft ftfTR ft ft WJ3R ft-ft 

MTftt ftftfft WRIT 10 TRf ftl ft ft W fwft ftl ft 

R ftw 3TRFTt ft T°p ft ftftcT W ft ft, ftft 3ft ft ft 
RTSftf 'ft Tift ftt ftftf RT ft TTRRTFT Rift ftl mftTR ft 
Tjftft ftt.RTT. °hl< ftt "IJRTRT R /ftftfftW ftft I fftcT??7 
fR ftftftw (>4 Synopsis of Elementary Results in Mathematics/ 
ftft ft RTftft H Ruil ft RT TTKlft) W 3TMMT fWTI 3ft 
MWT RfT ^Kldi J lRld ftt ftftlT ft dilftl yRi«s |£?, ftl'ft fft 

ftcT TRTpri ftpr 3jqft ^ fwft ftt TRTRpR ftt sftftft ft 
ftt Tjftft fftRT Ml Mlft HS.I'H 1%ftftlTRR? ftt ftft ftft ft 
ftM ft ftt Reft ft WFRT W RftftlTRRT ft djRsldl ft 
fcRTTI MRJ ftft ft ¥1T ft ft MW Rft ftt fftft RT 
mh ft ft ft 4 -qftsjr ft 3ftM ft w 




3ft ft mjr ft fft fftftftft ft 
ft fti Mftft ft ftt mjmt ft w wm 

fftRT X R ft ft ft 3RPW ftl ftftcT 
ftt Wl ft ft MRT 3ft ft WfFT RFTT 
ft sft TRlftt wftft MRMT Rift 
Rfftl £$13 TFTftt Iftg-dl MT ft 3TTM Rvft 
MRJ WRIT WT ft RTT ft W ft ft 
3-lldl I ftft MRT3Tt ft RTRT^PT ft "ftt 

fftft ftlld fftm MTft 4tiftd'l 

RTRRR t I ftl d ft ft TTRfT ft ft ftl ft 

pft ITT ftM ft ft ft fft <IHI^H 
TRf ft XRT ft^fft ftftcTR ft RT 1ft 
\ ftli %Jcf WftRTT! 
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Pwr fmnt 



fffI FfFrg 
fI fjfsttf , f ^ rr 4 ^ 

dRod Ft F[F R-uslcI 
4, FFTt FFTF F f^l 
FTF F "4 d)c;gqw 
3 jfw TTm ^ W^T 
( Notebooks of 
Ramanujan/ 

FFTfFF f 4 cbipM^T) 

^4 FTF Ft -JRTF7 Ft 
FF F y=hlR;icl f|l 
FTFT^FF FF 3TFF FT 

wm «7TI FT FftFtF wm FFFtt 3rf*FT fFF 4tl FtF 
WI 44 Ftt FFf FTFt FFFF FFTJFT FFt f|, Ft FTFFTcF i|fuid*lT 
Ftt fatal 4tl FFFtt 4*TT F^F FfFF-FH ^FF 4*TT 4tl 4 F^T 
dvcfl HmRhF) WFF Ft FTF f-FFt FFF FF THPdH IFF RrlOlcl 4l 
FFT FFT IFF Ft F< u ll Fit RdRlGjoS FTT4 Fit FTFt FTFTF Fit 

Fttl TTfTO 4t FtfeFt FT FFFt yfdHKdT Ft IFF FFtF tI It 3FF 

Ft 4 fFT FF4 F TJTt FTF FFFF Fit FT FFt 'll 

FFFJFF 3TF 20 FfTFT Ft Ft FF; 4l R^cKKI Fit RFTTF F “F FTRFFt 
4 4 f 3TFFt 4t ^fFFT 4 TFfF; IF! F”l FFPJFF Fit FT 4 ^4 
‘fFFFFTF’ FF FtF FiF4 Ft feTF yjdi 
FTFcftF FTtFF 3TFFTFT - ^1)4 FFTT^FF 
f 4 FI I'd FiFt FF t IfTFF fFTFT! FF f|4t 
F^t FF 3 f4fT FTF4 FF ftFTFT FT, fFftFF 
FFFJFF 4 14 1909 FvT 3TF4 F 11 

FTTFT s$l<i) FMF)1 3FFTF FT fFFTF fFTFTI 
FTTFt Ft FTF FFT^FF FftFK FFTT4 Ft 
F^FF FT RtFiTt #f 4 Ft %F FF^F Ft 
FFI 1912 F F^ FFTFf Ft4 FFF Ft FtTH 




0.90 - 
0.88 -I 
0.86-1 
0 . 84 - 
0.82 4 ' 
0.80 - 
0 . 78 - 
0 . 76 - " 



^/\ n . 



x 



S(x) 



200 



400 



600 



800 



K 

— x 

1 x 10 s 



trfmg FFt wn JFF Pm 7FT, 

i: = 0 . 7642236535892206629096987 ... 

4m wr ^¥ikr w #, wmft^mrK ww 

Ff? T FfF!77 #/ 






tftpfcim 
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I ^V~ laoo 

k V^Wmath 






® fRRFT R Reldf Rft dWtl f’Toft'l R¥T Rt TOTTR 
RtWTRT HKIRU| jr RR7 tfum «tl 
ZTZ Rt 3RRSR RT RRTtRT ftRR 3^ RTTRRT 
TTR RTRT R WJ RR Rft 4|fu|dl<M TrfcT^Tr R 
RfR fRRTRTRt eft I 

TlRFJRR R ZRRt RTRf efit 1RRTRRT Rt feTR 
^el'J-S Rt RftWt Rif ^RTI RT RRFJRR Rt RTR =hlf ZiIhriRr 
feft RfR Rt, fRfeTR fRRt R Rt ZRRt RRR R7t R»ftTRT R Rff 
feTRT aftT RTR cffc RT ZRRt RRT Rft Z^RT R>tl 1913 R RRTl^RR 
R dtP-RR fc|^c|fc)?4le1R Rt fzfRZt chief R Rt yodld RfRRR Rt.RR. 
RTRf efif RRT RtRRT RR fefTRTI RR R TfRFJRR R fRRT fRTRt RRTR 
Rt 120 ■* I R> I cTl R R^R RTR? RTf ffRtl “RR fR RTf? - RR Rp£ Rt RRet 
RTRt RRt %RI RT,” RTRt R RTR R feTTsTTI “RR RM-t Rt feTR ZRRft 
RRT ^e1R> Rt RTTRft Rt fRT ^ fRTRt Rcciel R^ Rt J lP u ldR Rft Rt 
fen§t if tl ZRRR RR #TT RfRRPf RT, RRtfRT 3TRT ^ RR Riff 
Rtcft Rt ZRf RRR RTeRRT RTTT RR RTRT RTRRR RT I” RTRf RT 
TTRFJRR Rt RR RTT RRR RRT fRl affc ZRRt Rt RRTRT R RRTRRR 
RFt Rft Hfilf Rt fell, RpRR RIT^tl 



RJR R TTRTRRR Rt RTfifRT RftRTT R ZRTt RTR RTRRT RR RTTRt 
fR%T RFt RT RTRfR RRlfl Rp? TTTRT Rt 3TRRTT RRFJRR Rft RT 
Rft RRT RRRT RTRT fRR^f R1RM ^ft ^ ZRf 3RRt RR Rt RTR R 
TtfT Rft RR^ RR RT^RT fRRTI ZR^t RTR RftRR RR IhRir RTR 
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fen fmt 

dd 3k 1914 d dfll cfgf midt 3^FF%TPT I 

fe; dmmT ak mmft #u femim, amm felt ak afefer 

'HHl c b<rl (indefinite integrals) 3fifq fdfef I fern feim md 

qmiffe femi 1917 3 m#t mfe ml md kdmq mfe 5 * 7 ^ 
tddrddmmi k mdi qjd mt vm mti mife-mTTmdd dm I 
qRn«s dir qjn j iP u id dfl k^di d nm 3imdTmi qjn qnr mien 'll 
qnn^md ark mm d mmmdt ffet ak qjk m 1 minfe mfe d 
mr ml Mm mm ti mimi mm di M hihPiO fet mfe d 
mfe mm mt fen ak km kit 'll 

1916 d mfmm k^ikdidq I mn^md mt fernm atfe mfe mt 
feft ddid mt ak 1919 d mm wr mmfet mi kdt mm dmi 
fep; mrnifet mil dt mimr mmjmi mm dtmr Tgq mmfe k 
midd mm fe amnfdm mdid ak fern dtmr d fmfe dt mum 
imnjdd ml fefem I ddfe ml ddT ak ml arnmnd I miffed 
mldT mrnn mfe mfe fedfe dm ak mmfe mmr, “m|t ddm I fm 

fet fedt dd dfdq 1729 di, fel did dkd did dddl |l” 

ddnjmd I mdid ffei, “dmt mfe! dm mm amim feim atm !i 
dm mm mfe fefet dfen t ffe mi dd-m^natt dt fern im ml 

37dd-3Tdd dmd I fddn dT ddldT |l” adddld fe Idfe-dtd 
ddd dt dm I dTdT dTdT I, ffedd md dm ddtmdd I: 

i 3 + j 3 = k 3 + I 3 

Id dfeiatf mt am miHijdd dferatf’ Idml rndT mm ti 
m| wm dffedf I ddi^md mt mnft I mfe mfe mt mnfe 
mi ddid fedi li 

1919 I {IHIjdd dim dTdd dfe anm 

ak amfe fe ddddfem I midd fei-n 
ml ddn mfe mm mt mpr momr ddii 

1962 1 dim mmm I mfet 75dt fetfe 
m mm mm ffem dt mfe fmdii 






E 




| 


i 


#.cft. MT 

(1888- 1970) 


■ 


I 




j a 



mirfitt. l >***Wt 

'-jtih 



'HKcl M T TTJ <=blH =F feW 



v7 Ml RH ^VHN+HHd 3Wfi 

/ M#) 3W\ Rfa F WTR 

MMFt MThTcT 200 MR 3 Ft FM 

1TF f^FSFT ^lli^h RT MM 7 FRM7 



^3711 fqcH 4fcR f^TFT Rfc T Tp r TcT Mt 
MTTMM ^1 IFF =fit MH M # MmF faw 

Rt ^ , K1 c h H6-) Fit pH<rfl I 3-f> 3R^ IhcII M 
TFltcT RT ttF Ft l*H<rll, fMFFft TJ^fcT X R 3-6)-) 
MR F FiHFK) RfF fFRTI 
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TtWT frnit 




WFT wf rwfl wf TRW FRfft 

wwt s# rrwRm ft mf «# / 347ft 
ttef Rv<kn ft w qr 3# ftft 13 
wfo dUa^il ft 37ft wwf 
RTR ft Wf ft 3? W /ft57 ft 7774/ 
sbirdchlil 3TFRT ft'^Tftft 4f5 
ft 347ft 377 f^RTTI 

WH *Ft WWdf ft 77 m dhljdil 

ch'lfdch yfcft ft qqr ftft 47 ?ft ft", /ftqft ftc? ft - TTRT, df 774744 
RW? (t TFT, ftt? 4474 ftft 



TFR ftt fftlSJT Id^llTdlHddiH ft ITift ^FT Iftdl 3444J ftt 

^ ^ 11 cpf ftt ft ft ftt 

x ifl'8JI <5x0 U I ^44 eft ft) 1902 ft 4IH4 ft ^RH'S'hI ft c^iRslcrll 

Rrl'MI ftft ^Hlfclch fcj^lM ft ‘5r g T c T '? S TPT cT®TT <rd u l H^=h ft 441^4 1904 
74 ft/Q). 7^ f^TI 1907 74 TTTf.TT. ftt TftgJT 74 ft 44ftftg W5T 
ftfftl %7T 7TTT| WT ftt ^-^7I3t #ft 8ft, 1ft4R Tjqft fftq; 
34ft^7 ftRcbft <21 •sl fttl 343444 'TFTft 1318137 >£3c) , “334 7p 4P3 
74 f44 348J4 ft 45T3 ft?” H6llfttll<33 ftt 74^ 4474TO ftft ft 345 
<IH4 3it <5^3 f3T84T ft IftlO, Pd^l 3H ftt <40116 ft 3ft 
745J74 ft fftlft<3 ^ftl ft 4J3 diftl ftft ftt ft 3ft criJ 11 fft <|Hd 
53 #31 mk ftftrqg- efiT 34337 ftftw oT^cT 3ft' 374 74TT77ni ^TRcT 
ft 43574 747TTT 53# 4 fftj; 447474 44Tft fft^ft 7344 #534 4 W*\\ 
4#l 



44f44 ft ft) Iddi 1ft 504 ft TTTf.Ti. 534-t 4 did 431 Iftdl? 4FT 1ft ftl 
1 ft ?IM 743ft 314ft 4 fftlT Wfcl ^774 ftldiRdl ftfl 34^ IftchirM 4gft 
3 ftfft 4 c bK u l 44744 ■# =h<rldrdl ft Iftd fft^Fj ^jj^fftr ftWft 
c b<ftl 74#! 

1ft d fft^Fj ft i|chft oh<c) ^q; 4 ftlfdft] ft 41744 dlft dOlclK 







WR 
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RRt R?tl d-sll "SR "4 iff RR7 sjfzf RRfRRTTefT RRTif 3?fl Riff RRfR 
RR^ eFfl RRf f^R RRR R elide) RRR R"^ RRf RTfRRfR fRlRT^ fRRT 
fRR R? ffrgRR RRffRRiRR RiR diled.'^M RTF RTfR (Indian 
Association for Cultivation of Science) fdRII RTI RRR WTcTT If fR7 
RH Reldt RR R RIRRR RRT Rf% RRT WI WTcT 3^ddM 
RIRRT R fRRTTI fR^ fRRT R^effel RIRRT R RTRftR fRRH RR 
RRTT RR^ Ri lei d, 1876 R 1RT RRRT Rff RRTRRT Rft Rtl RR IFF 
RTTR Rft RhI RRdT R effZRR RUT Rft RRfRFTelT R RRR RR^ eFfl 
ReR iff ^ R^R RfffR Ri Idllddi RTfRRR fensll eFf fRRRff 3ffl 
fRRfRRf RR ^IFT 3TIRff% 1[3TTI 

1917 R RRfRRIT lcRdld£lle1d R^ dHdydHfd Rl^dld ^<3 4T R 
RRR RTf fdRdfdRJTeIR R 4fdRT fRRF Rft RTTRFTR RlfeF %R 
IRtRRT RR^ RR idHdR fRRTI RRR RR?f Rift RRTRI fRR fRRFT R^ 
RlftTRTcff R Rif iflRR RR ^f 3Rf% fRR fddd RT RTfR RR^ Ri feTR 
TJRR ^1 
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1921 R RFF RkdR f RFT ok k fdR WT fk?T RR Rlk RfT 

■h^sO rfrf 'Hlfk fkn k fcrc; RfR RFFRRrRRF fk* f^i ^ rjs 

Ri T Tft dk Rdf k ikldl R?tl WR RFT Rdt dtdT RR) I^OIcll 
t? RRF -qpft 3TTRRFd k k RRR kdF fkldT t? RRF 

kf 3ffc RRR t? WT k RRFTR |RR k RFR RTF dldlHd R^ 
sk R[t k MF k 3RRRRR k RRR tl fR RR RR RRR 
k 3RT Fj'Hlfk RTRF 3k f^Pft k kk R RRF k RR RRd RR 
RRF ^Rf cMsbHHk (spectrometer) ^ TTRkff R WF ^ sk 
3-sk RfdR-3RTd R^RhI R HRild k HRilk T R RRF RTfRdR 
fdR RFdTI 



RRF kk k RTR RRd d RFF fkd tr RkRTT dF kd RJR fklFI 

dk% RRFTR k fRFRRF k fkd-fkd sk k 7 JRTR sk ddk 

RRR RFT R?RRR fklTI 3RRR: 1928 R dk% f^Z fklF % RR 

fkft RRF td RFT RRFTRT fkRT 'SR R J jd<dl 1? d) RRFTRT Ri RFR 

sk RR k RRTFj; RRl-^k ^ fsFFRT RFRf t sk 

RRFTR k fsRk k tl RTRT PlRdA RTdt RRFTR-lRFRd 

RFT td 3k RTdt fkRT R f*FT ttRT tl RT1R S5F^~" 

fdRFdd RTdt RR fRFRd. 3k Rid I fkRd k / \ Jk 

^ddl R, dk 3k dk Rtdt RR) k dk k 3k 

Tjkt tl R# R^ 15FfkgF ‘RRd RRR’ t ^ 

fRR RT 3k RRFRR RRd k dkd 4 F^rlk 'vk 

■JRRFR fkni RRk kR R fRRR RR j \ \ \Bul ) 

■r knfkF rtFr r M snfi Rk / I Vllf / t 

3RRT-3RRT RRlk k RRRRT k j f \Sj/ / 

R^RRR R R|R RRR fkftl —k Jl W \ 

IR #R k RTR RRR R LJ p- 7 L d 

RTRPff k Rk RFR kl 3R%R \ [" 

Wills R ‘RRR RRFR’ k kR k JJ V. A 

RkR RRd RTRlk R k, fRRRF I 1 j l V — T 
RTR fkRT RRRR ^ RRR k RTf^RR // \ 




WR 
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(Knighthood) ^ TFTH #t FfTHTI 10 RUMI 1930 Ff F# jjfFTT 
Ff#F ^TTFR #tFT 7JTTFTT H ^iPid fFH Wl f^fPT ^ 
feH dhol ^TTFK H# FT# TIFT FR# sftT FFf FFtcf 

°dlFT #1 FT# FFf Fl'-S.dl 8 ! d|cji< F# nrflFr d# #d # F 
TFTH fiToTT FI TTFT d# Fd FTd# HF# 1FFFT WZftW: d# 
HdFT FdTTT F# Fd 1983 # dtdH )}{TFR fFTTI 



■Hfddl ttf cii=hcil iRi wn fFd f# d# Fd in sTHrfdrtd' 

4rd # ^iPdF TIFF FT FTF-TFTH spTH ITFTI dF 

'Hlfdld ^lid°h Ft, fFFR TTTTT dftF HITT # #t <5 c b< fFH dt, 
^f#H dTT TTF# FdT TFTH fFHT Fd # Fpf F# d# HTd 8ft I 

TjjHT^ 1933 #' im H3T fdHH TTFIH (FfdH #' HTdtd' fdHH 

ttfih, #f#It) d# tift ft#! f##HF f#3dd fqi md 15 d# 

TIFT # fTT TTTH # 'JH# sf# fTT d#TR ci-sl# F?T 1#^ TdT dTT 
#tfdH fddld iFFd FlrfFT fFH I cS-sl# STHTfHtd' TdT d# 3T#F 
^lPl+1 d# #THT sfk dfHdTH fdFI F## 8J-fFTH fdF#d (X-ray 
diffraction) 3#T FT# fSR fdFd H«=bRI Hd ddT# d# dTd 3 h^h 4^-#' 
FI FTd ^ f^TTI 



W d# fd?H ^ M-Ml # FFt T#H dtl # d-H HtHTdt 
dddT # 3#T FdT# fd?H ^ fFd-fFd IFF#! FI H#F HdH 
fddl Fdf# fd^TH d# dtd # FTH FT# d# 3FF TTF TIFF d# 

Fc^TR t# FTTFt ^TFf 
^f#FT F 'WF f#FI FT# 
FfFfFT oiiiomil ■# 
f#FTf Ft TTFT sfk 3FFf 
Tt^fF FT # F^d FT# 
#, fFt ^ ‘TR#T’ FF# 
#| 3 FTFl Ft FfgF 
FT ## #1 3F# FIFTH 
t 4 ■# FFF Fi# FFH 
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wfc\ fqJsIRf 4l qRFT RPRH “RqqFT %rr qqf 
t?” spr qt ^ifHch wtt q4 w$m ^ sfk ^RFft 

4«sfd qft qqf SRJcft pH-HIcrl 'll Rif RRt ‘ 3 TT R[qt qf) <£ch< q|<sl4 
^ ^ RT R R c b< c b , ^ r^M qf) ■cK'Ji^.g, H5 »h| qf) 

R^f *J<slc1l ^ RT R %T qR?f £(l 1RT cRIT ^ yc^cjR^RT fllIV=hc1l 
rirr- r TisFfcr qft qrpfaqieft qff wwm $\ 

3 RRcffa TT^T f^fPT qqRRTt ^ RRTqqi RRR 4l 
WT R Wi ^ RfR-fqRlR (acoustics) R qt W fqRTTI 
3 TRk1h u I RfcRTt R 3TRTR X R R^R-lflR R RR^ Riot RlRRIRt qt 
Rl4<=h^ cbHi (transverse vibration of bowed strings on the basis 
of superposition velocities) qq fR5RR qt I4=bpHfl fqRTI 

RKfllq clMRRI cHR sffc HRIH qtt RfR qt 'HHrO'H RRIR R7 
qrtq qR^ rit^ ^ rrr Rfqq ®ti 

1943 r RRft^ qqf qnRRi qpq qtt fqRqq rtr ®n qTqqqttT 
=hpH=h<ri RR RqfqtqqfRT chHdl Rnln^-S I 

1948 q qdifd^fd r qwr rrr r ^rak R qp; rr) qftR rrrr 

RRR RtR RWR (Raman Research Institute) qtt RJFRT qttl fR 

rrr qft I 44 )^pi qir ®rt Iqi RRqft ritw qt f^rq rtr ^ 4 fl 
cqpKiqn qiRTRt' qt aq^i RRTpt 1970 qqr sqRT 4 qiPi=h qftqqiRf 
■sTRt riti qtt qR rrr qfa rrrr q R#t 2 Rqqqq 
1970 qtt rrt?rt qfqr MIrm rrrr fqqn rrr rtr 3 qtqq 
rr qq atfc 21 wr qtt Rqqq 4 rrt Rt qqn 
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4 Wl ^FPFf -qfeR FT -STST f4z 3TRTT, ^ M?R 4t 4 t 4 
FlpT i% 4 -H cl 4k 44 4 RflRfK FIT olloH-HloH 14^71 

37Tf?fe l^FTTBTf 4 WtK 4t 4f 4 ^4 chd=h'tfl 4 
4f444t chip'll "4 4t. o/d j dl. qq4 4 f4q kl chi fen f4qn ^ifctrHicil 
4 qkf ^4 4 w 4qrf4F 4 qcq 4 fkkn 4 4 wMn 
G il'H 4k q^t ti RiRk 4 qq 4kr 1111 RiRfn q>q qTFTct 
4 <i L l c b< u ll 4t 4^ 4 4 <Jd4) 4k qipf 3Tiqil4d irq 4k q44 
4m 4k 4kr qn M\ mM qn Mm fsF^rn wM ^4 4 
qqq -^fpr 344 qq 1912 4 q44 qq.qqqT. 4r qksjT q4M 44 
qpj qqq 4 f4q <$411 4kr 4 ftf 4lqqq4 14 qi; qqtj mR^k 
q<nil 4 f4q <$4 fjqq q^r ildvO qk qn?qq 4i fqf4q <$41 
qj^sricT 4 qp? ■hi oil qqr ffiffp 4 4.qq.4. q44q 4k (4< 

qikvSI RhRqqd diTrlq 4 ST^fFR 14^11 1 1914 4 <$dqq IRqiS 
dldMcfl 44 4 1T37TI 

qxqqiqi f4qfqtii<qq 4 qcqn4kr ^-qprqfcT 3q^j4q Jjrsrqf 3q 
144 Ri^m 4 'Mici4Itk f^i^Fi f[q 4fq qjpq qi<l 4 fkrq qqiqqr 
4i 1916 4 4 ?jf4ff44 q^q q41q wf4r qrr4 4 ■h+qi fq 
4k qin <j 41 fkqT q4q qkqr qfcTFTqH 14 si 4 4f 4lRi4l 
fqqFT 4 =hH <=h<4 4 14q 3 tt414t f4qn fq 14 jj i 4 4t ^j4 4 
4t.4. w, wM ftf 4q 44 Mm wr 4t MM 4i fkqT 
4 im 4 HMk^H 4 qqqq 4 ^rfcRF^T (interference) 4k 
fqq4r (diffraction) ft qffq qjq f4qn 4qqr #r qTdf 4 4 
<$41 3FRT qffqjF^r i jq f4qr 4k 1919 4 qTdqrqT IqqqfqqTdq 
4 4.qq4r. 4t f44 qro 4ti 

qq4 qqq qrq 4 qq4q sFjqpqFT qr4 4 14q Ri^i qqi 
qjq 4 q4l4 qi<r4 441 4 quq 4f4r 4 44qpr f444ndq 4 
qnq f4qi 44 1923 4 4r.qq4r. 4t qq4 ferfr qrf4d 4ti qq4 
qrq q44 qiqiq q?j4 4 qm 44 ft 4^3? ^ ^ 

3t 44 4 f4q cs4ll 44 fqq44ndq 4 44z^js 44 f4f4qq 
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3 RT. RRR Rf RTR 
RRR fRiRTI R1R RT 
fRRT Rif RfR ffeR) 
cTT^TT' 3fh RRRT 
<sh4) j i TT R J i) I ■i'fjlA 
RfsPR R RR RRT^ 
fftR) RTfR Rf $R 
R =h IH oh<^j Rf) 

RTRtl RR RRT Rff 
fRRR fRRft RT 
RTTRtR pcf^rcf^ R RfR RRTRT RTRT RT, s?RfdU. SR^RlR 

TJTpff R ‘RTRT^R’ (%TR) f RRR Rf) RR.RRRt. Rf HldRsbR R 




RTTfRd oh<A RTF RTRR fRTRT sflT RTR iff RTRffRRT ohl4 Rvpf ^TJ 
RRT RRfRRIdl TRlPhc! Rvpf Rf fdR Rt RRTI 



3?RJRlR R^RRf R fRRT Rf RTRTR RR TRFTR fRRTT 3?fc RR^ RRR 
RTRR ^RRR RR RT fRTRTT Tf RRR RPR) RR RFjfPr fRRTTI 1923 
R TR^vR oik-) Rf RTR fRRT R 4<| Rf'TfRT RPR fRfRRR Rf RR 
RR RRR fRRTTI fR RRRT RRR R ffRR) ^RRffRRft RT(R RR TJRRTR 
1RRT - fRTSPR, RTfRRTFf af|T RRpTOTdTRf Rif RRTRRT RT M ^ 
RRR RJR |RRT| RRR # RRRRTRT fRRRfRWTRTR R RRT fRRRTRTfR 
ffRRf RTfa RtR^ fRRRfRR ITRT Rf 3RR TffTRRTJR 3TPF ffRRf 
fRTpRRTT RR ^RRTfRRTT (Institute of Radio Physics and 
Electronics) Rf RTR if RTRT RTRT tl 



fftR) RR RfTTdt fRRTR R) RIFTR-R^Rd Rif #R ^ R]R # 

^3TT| fRRT R 3RRR-RWRRT RR RRR RfSRRR fRTRT, Rf RPRf RTt Rf 
fftR) TTRPPR Rf fdR %R RTRTt tl RR RTRTRRR Rf RRTTt 
RT^RTTRRT RR RR ^R f Rt RR ffRRt RRTf Rft RTPTfcfcT RRRT t 
sfk RRt RRR Tt R2Rt Rff RR7 RRR RT TTRtRR TFRR Rt RTRT 'll 
ffingRR T^R RfeRRfRRT TTf°TR (Indian Space Broadcasting Service) 
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Ri' cb<R4rdl 
R^ R^RR cRR 
RT'RTRfe R7 T 
RHRl J l RR fed 
R RFfe RTR 
RTRR-RTJRR 4' 
fed ‘^-fe’ 7# 

WT ^TTT| fed R^ 373 RR RRT R^ RTRRRT R ffeR Rfe fed RR 
RRRR RTR-S^R R fedd 3ffi fl RT RRRRT R^ RRRR # TRT RR 
RlRRR RRTR-cbKdl R ffeRR Rfe Hdfel ffecTF 'll Rfel 
RdRRI ^ RRR fed 37FR-TRFR fe Wf RR RSRRR RR RT| 
RTfRRR Rfe I cfe-} RRR RWff RR cifed RR RTRR-RTRRR Ri 
RdfTR RRRt RRTRI RR RTRTl R RTRR-RTTfetR RRTRR fedR 
feRM'RdT R «7T, ffe RTRTfd feT R R^ fedR fe Rfe 
8JR fe ylsb'HI RR ffejd R^RRR ffedl 

"feT R 3dTRR-H u -S<R RR RR7 ^dfcl ^>Kl=b RrUsTl - R RR7? 
RRRtfeR? (The Upper Atmosphere)\ fefe RRRRTR7 RR ‘JFdRT 
R7f Wfl R chcKIcl l| fef% TP! RfRT fe RR fRRTIR Rfe R 
RdlfRd fRfet -JRRFf R^ RTR Rffefe feftl RT RR 1947 R RR 
■JRTR RTt Rfferffe RTRlfe R RRRffe ffel eft RRRR 2000 
Rffe fed #T fe ^ fed R|| feRf RRR, RTRR-TFFR, R5R 
RPTWRT fedfe ^TRRRR fe RRlfe fedR ^ RTRT fe 
fe Rtfed ^ RfJTR Rfe TFR ^ RR ^ IR ^JRdRT RR RRdtR 
ffed ll fefT R RR7 Rs? RIRd RvTI fR 3 RRR-h u -S<R Rl RR7 
fedd RffeR RR ffed RTRT RT Rt Rfe Rj| fe RFJR’RJd fe 
RR7-^R^ Ri RTR fe-Scll ll 

1955 R RRRTt TJRdRT RR RRT RIRT R 37^RIR ^SRI RR 1957 R 
RJRfRR7-l RR RfeR 1RRT RR RlfRRR RRTfRRR' R7f RRRRT ^ 
RTRRRRRf RR 34^RF RRT# ^ ffe fefT fe -JRTRT R 3R7T 
TTRRRfeRT R # RTRTRRR ^ Rfe RR^RR R 7 ^ ffel 
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fFFFfFFTTFIF T^ 1955 F 4c||RicjRi FTF fR3TT FFT 

^cfob'F^'iMfkl FFFTFF7 Fit tfTTFF 3 ^TFT FI# T#l FFTF # 
dcFFMld *3*23 H^fl # fFFTF -d-S, TFT Ft 311116 FT 3#4 FfFFF 
FFTF Ft 3-cd FFfRhF) f^TSJI hu-SM Fit ^i41dd Rtidl sftr FTt 
FF FIFF sfR 31^i|Rld TFTcFT FIT FF f^FTI fw TFFFT FIT 
dlRlF FITF >H*FIMcl fq Ft 3#4 3FRT ^fr^T^TT^f 3k ■^R^TFT Fft 

4tstftft FTTt T^sfti Ifft 4 3#fi f^if ^iRikl Fit Ft##! Ifift, 

Rl#4 FTF F F^iy'v4 0 h Fipf fFIFn ^TFf Tt Fp5 Fgn F1F it - FT. 
TT.-qt. f FFT, fTFTF-F (CYGNUS-A) FTFFI #FTt tfe# 3TTFTTFTFFT Ft 
TsJMFdi FF#- FTTFJFTT (Rfe# ¥M fFFTFt) sk Ft. F.FF. 

ftti 

Wit sfk "^F #. FfFTtFT IFFT Ft 3TFTFfFFI fFFF Ft diK u l 

Ifft fit 'iiRciiRf 41cm jpft tfti "JF Ft Riff ft f# fuf fffit 

FfFTI RomJ 3114 cJT'd FTF 3^ <M<F Fkll^d FIT 4>kl ^dl FFTI 
F# TTTFITT 4 TT!#! FFFIHF Ft ddldll 4 3FFTT '? t IKId< TTFF FT 
FT Ft IRkslcl-F# fF ’JFfTTF I IF FTTF 4 3TFt FT Ft FTF ftFF 
FFTF F FFtTFF Ft feTF F1?T sk FIFt-FIFt FTF FFTF Fft FFI _ Rt 
FI# Ft ##1 

Mm FIFTT fFFT Fit sfk Ft FfcT Rt TFFTF ft# f## F*]TF t: 
FTTcftF TT#F fFFTF 3FFTFFT FIT 3TKTST FF (1959-60) sk F^F 
^FF (1962) I Fp£ f# FTFR T# Ft FTF 13 3FTTTT 1963 Fit 
FFFIT #TFT 1T37TI FFFlt FjfcT Fit 3FTT FFT4 # f#T FF 
FF-fFFT FF FTF ‘fFFT’ TTFI FFI 'll 






idrul FR 'dlcM-f'ddil'HshH ^ ffdlTRT Fff c.dl'Odl 

'H c bd1 'll ^TRcT R 41dRH f^r^TFT Fff Rfa FiT 9TF 
Ft RTFFt Wf f^n ^TTcTT tl RTcTT-fqcn FTT 3TRf»Rf7 F*PT 

3RRTC W^\ ^ c^fcWrcj tt^ TTTTO FTt 3MR %1T tl «fk®M 
^tHl^lltfl ^ 1% cik> ^P^KIH >HI5dl jU<=h "pTcTT P-ld , ^ "Wd 

f=f Tf^srrc «ti f^rn =£ f^r-frk =£ 37^ F?rokF 

RFF ^ 3RTM ^r^KIH F 
FFTT^ F7t TfFTTf^FT ck^lcfif] 

-o 

Fff Raoii^d Fff Mtl 
RFFTT «n % fw aflr 
fsRTR ^ FT^FT FT # FRcT 
Flfa 'dddl FiT 41 cm>KK 
■^JFKT ^fT >H c hdl t'l Hi cil dd I crl 

%¥, FlFM =pnT -rfm^, 
w’M sk W %F 
FMWkT F^sT 

3dd-> "SR 3i|d| di<cl 
8-t I FtlFFT RTFTf 
ITH-TFRF cfldfcRU] k' sf# fRI 






rtrr wfr R4 rr 14 warc i89i r4 Rs-r rfr rfr 
3 1434T Rt 34R Mff+'WH R tl RR54 ¥l # ¥Rf 44T¥44t 44R4 ^ 
R54 3TPTR 34T44 RTI 14 44444 Rff ¥44 ^ 344 f^FT ^ 344% sjfe RTs? 
sffc R¥4 ^ 44TR c^cn-S W5^ ^ 34fRRFT 44 Pi did I <?4lo1 sfk 
¥pT Ri <4^ fe®°ll Ri 44TR ^ d5<) RlfdRl R dcA, dvdl RddMl 44 

sffc trt rr} ^ rir ¥t R4 RT 444 eflti 44 ¥r£ w^m 

RTcTT-f4cn 4 f44^ %4 ^zi-+dohKi Rffh Rt4RR smi 

344^ fqcTT Rt' RTTR 1%RT44R Ri ^C-^M R1 R RT?ll f4 
34fRRT4t R ^ 344^ 44TR Rt^F 5l<rdd §,=b4 1RI fPlRslcI R444fclRIT4R 
Rff ^Rld-i WfRI ff54W (Flora Indica/ R14R Rft R444fcl) 4^ RT4T 
4#' ^RTfl 3444T Rfcl 44T4T W1 3 4141 R4t 4RRTR4 R Rcftcf 
R44^ ^1 44^ RT4 RffR-444 dlHcb R4f 444 R44^ IR Rp£ 44444 
R4? ^ohddl Rftl R4R R f4R4 ^341 % R5 RR? R ¥4% R444t 3^R 
fRRR Rft R44^ Rtl 

#4R44 Rft 34T4f«4R7 R5T^ 444ffc R^ fRRTR RRT44 3^ ^¥44 RT544 



felt ¥Tf4444 RR, R¥T ¥4R4 f44TT 444TR4 fRRTR R4 4T8R44R4 841 ¥44 



44444 3 fRW RRf RR sfk RFRR f 
RR4^R R RpslRI ef RrlRI I did-) 4444 
R¥ RjfeRI RRfcl: 3444t RRfRfeTRcT 
44 fRRTI R44 RpJ 44RR R4R ¥=% 

R4 Rff R4R 444144 444t 31^4 ^ 

R444T ^ feTI R1R7R ^ 

R^l T 44R R4^ Rt RT^, R44 



.. . . ^ .. - -. . .. Rio 4^ 

4 4] <4 <4 44 R4 044T444 4R^ 
44 34T414' fRRII R44 f44 ^ R44 44 



44t ^4°I4 



v--" 



4R =F 

-44 4Ft R4 3||4 



44 45414 ¥444444 R4I ¥44 
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Wl wl feW R RfM R?t Ah^RR fRRT 

jwWwdi 4 RfeR $i ifefet' 4 Rtwr Rfek Rfet r afet 

■o ~\ 

■pTcTT Rft R^R RRctl RR11RRTR %R R>feR R «fl<RR Rft R181T R 
kl RiRf Rlt 1?t Rhlfe 4 ftR RTI 4U®l<n sfk RR11RRTR Rft fRRRT 

rtr fefet rurr fei 

4U®i<n Rf "?ft%T=FFf Rft hR u iRi 4.Rt. feRR Rt rtt^t lH<ri=h< Rual 
RR7 ^ < (rd c b c^'WqfV/ dqK-dgqb 3#7T WRpft (Lasvon's Textbook of 
Botany) Rf MW Rt RR 4 ff| RFRRt RTtRRipf Rt 

%tt feRR fe 1919 R <rrr f^fe-IRRM R ^.RRRt. Rft felt 
RRFT Rft I 1920 ^ cRRil RTtRTFR rllwFb <*> rd <fetRRR 
(Philosophical transaction) RTRRT RtR RfRRiT 4 RRT; RR RR7 
RlSil RR RH cjiRlfdRI'iR Rf Tfe HlfRR fRRTR7 Rf RR R RR^ 
^R5T RTI 

RifiRR R Rfe Rf 4U®l<n Rft Rife fRSJRl Rt. Rtfe Rt RTR 
Rife fefe Rt RI? Rtl RTt. Rtfe Rft RR Rp£ RRcfe RtRTRRf Rt 
Rfjt 3T?RRR Rt ffe fef RR eft RRfe Rfe RfT =h5 c h< eftR fell 
RltR Rife Rt ffe RRR R RtlRR RTife WJRR feRR 
■fl Rt. Rife 1RI fR dl<l+ Rt RTR RtTReR Rffe R^PRTR R ^jR 
RRI 1920 R Rt. fefe Rf RTR ffelRR RRR ftf^RH 3#R 

feRRR ^ifgWJT Wrf&H 
(Revision of Indian 
Gondwana Plants/ 
RTTR RTT RTRRTRT 
RRRffcRTf RR ‘jfe'RR ) 
^RTRT ffetl 

1921 R' 4 RRTRRT 
fRfefeTRIR Rf RRffefcT 

RRRTRRT Rtl 4 R RfRRI 




R7Rf R7R JRt 4k 4 ffwt, 
Rt fR RHH7R W fefe #/ 




ifcrrc Rrk Tf Hile< ik rr 

3 wk cFrcqfkm# $ 
fkr# 1936 3 wr ctf 

RRlfkN 3 'HJ-HlPHd f^RT T T S TTI 
<S'-sl4 'HKcfld Pd^lM ^PHTR-T ^ 
7T5Ft 37^7787717 7787T 

srkfwr 3qf^ 

3TT^77 77T^77 Rt RR7 

wrai *ft w ^ ^i 

f^fFT 3 #k ^ Tn8T-TfT8T 
tttrtt =£ str ^ct ^ ^ $\ 
77%T 77 R#' 3TW wm 8TI 
sffc 3 f^TcTR 3?k cff^PdH 



$i 37^ n# wr Tf ^ f^Fm 

c h<cl 3pR Inddl ^ sjilcl 
8^1 WT ^j/P 8711 7^7d 

sffc cmV)^ ^ fkkt Pf ^ W^ft' 
sffc ifd>H <^<nct ^1 TT^^T^cT ikk 
^ ^TTcT 3771^1 feRI77 cdl J l 
fRTT 871 sfk 5*1^11 Rt 



LSIMI 



R ^ feT^ ‘'Tft'RFT T R ^ RT^I 
R^PTH ^7j 41 g1m1 =6^ 

^87 8^ #, 3777TR 3 #71 

a X T7 ^Ipf 7f# 77 qfcodi 1#r 

t 8^ aflr tt# 3rqk rr kf ^ 

RfaTRlf # Hclcdl H<cl Ghldcl , 




jfamfwn faydm 

vwrt fe?r<T 44 f¥oPjmif¥jj 

Wt 4# yii-cMI Wf 77*7 #77 fw 

w f^mr znrm 1 ^ 37 wri 

37 4 wfp>w 4vf 4 4 «77/ 

(1) #77; (2) R^c 7; (3) 3#R; 
(4) 37R R77/77 W77 TJW 37 ^e7; 

W Hltylwlilfodl 
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Tt¥R frnit 



4rr4 4 ™ 4 4 r4 rr?rt r4t 44 4 4 

STTRIRR r4 44 

4 44 R RRR R RR-cmriI4ii*R (palaeobotany) 4 
RFTRR r 4 R8J 'HHlfsfl 4 3 4) A f4?R 4t <MH6d MSlIsq) 4 
4m 4 34m 44RH i<chf4ci fmRi rir r44 4rt? 4 mi Rm 
rrt rrr 44t 34 r4 ‘44trr 4’ (Pentoxyiae) rtr fmni 4 
fpRRTR 44RmRT 4RTf4 (Indian Botanical Society) 4 RWTCm 
RRR 4l 

>Hi$dl 4) 44 4 44 4i m44 rt4r RKcflq 1 rr4 rr4 

4t f4f4 x r r4t 14rt 34: fR4 %r 1945 4 r4 

4 ^ 153 ) 3Tfm ffcngm (Numismatic Society of India) 4 4>Hd 
RfR RRm 4 'H j -hiPici fmqii 4 rtr4 rt 4lRmpf m4 itr r 4 
RfRRTR mr 4 rrr rtr 4 wi rr4 44 4 4rfr 4r s4 
fenidq 4 rrr 4 mM R 4 Rmm rtri 

1920 4 4m rtr 4 mi f4rTR rt44 4 rtr irrt, 4 rr4 
rttr 34 rrtr 4 r4tt rtr 4t'i rtr 4 r 44 disH* 4 4 r4 

r4 4 144 3RTRT RT 
RRTRTI 1946 4 

RR-RRRTfRRTRR fRRR 

rt 4Ir 4f 4?RiflcT m4 
4 14r r44 rrt rrt 
4) RRTRRT 4tl RTR4 
s4 3i4l Rc 4 R fR 
444 ri 4 4tr ^R3n4 

RRt, RRTRT RTRfR, 

rrt 4 s4 4 wt rtr 
I d. 0,1 444-44fRmd 
r! RTR4 (Paleo- 
botanical Society) R 
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cKSMdn ^ 

R iff ST^RT RTF? STUFF fFvRTI 1948 

iff wr ^ fir ft? rtrft f= fRF 

FFTIf 3flcffUt£d ^\\ 3 STlfe 1949 Wt 
^TRcT F= F1?c4 RTF Id H 4) %F 

F fRT RTRFT Ff) Ffa HFll 4U®l<d >HISdl 

^ IF SfFFi; -q^ Sd^ldH Wf f^R Ft 
RT FFFTT SffFTF FFPR |T3R| fRp£ 
FFf -HKIIS FTF it 9 3 T^q 4 1949 Fit F?*Klf4 Fit IFF FF ^kl Flft 
it <$d=hl ^5M it FFTI ®H <^01 Fit TfFJ Ft FTF FlfFFt RTTIFt F 
SFpt FfcT Ft 'HHdl Fit Fld-iK =b<t Ft Rd9, SfFFi FFTF 1=6 9,1 
FFTt^ SfcFFT =hdl< RRFf Ft FTF FRFT Fit H^d^d «HMI sffc Fit 
3TFRf$F fffft f^rrf i FrfFFt ruf! Ft fifrjf ^rtw Ft fRF 

^TRcT RTCF5K F 1969 F F^' F^TSlt 14 FHlfdd f^iFTI FePFR 1969 
F SfFFt ^ifich 4Uo|<d "HlSdl Fit FjfcT F FRFT FiT FTF oiFrlFK 
41 <'4<r1 FTIFt cMRHcdcRlql4:>IM FRFTF (Birbal Sahni Institute of 
Paleobotany) RIFT "JT^TT I 




wk 37W Rrm 4 wfczm rnipft f tffft #' smr ^iw f&Fz wft 
fwm / f^rt wmfori wf W& ^rrfu fr fr -wfrwmwfW R^fnl’ 
TWT 7 M ti 








£ ^ 

“ ^ 




* 

3 

& 


l 


Xwt.WlT. fTc%W 

(1892 - 1964) 


Fit 




FFI 

", c 



WF 7TW # /WT writ' i $ pF friW-il'lRcb f- w 

ttf m friwri wrfri 
wr t&> wj® wri w t ri wf mi rir ri wwk ri 
riwf WTUT Til 

- ^t.T^T. SICT'S'I 

B^bnB FfH Wlfw ^•S<*M Sl'r-S-I 3TF^Pw fW^IFT WI 

wt wm w£ *1+^7 3 3 pF ^i 3 

^^Vbb - ^/ •Mfl 5). WfcTHRIIell , H^llfctMl 3TR /^-'^ ~~ 

Xc^x fsrcTsgcT SFJet $1 wri fri\ $ 
mwrii Tf wr rim f^iPT wr fe^; 

WT^RRI ^ 3^r -pTeTT ^ WTO wt ^ ^ ^FT l|jL^ ^ 

fW^TFT WIT ^ 137TI qq^q (guinea pig) ||Pp| ^ 

HIMe) TTq lJ J K W^FFT ^) U -S<r1 wt 37F]WlWTWfl' wt lil. 

R74HT WWT 3 # F( FWT 8TTI 

mi wwr wt wit 3 Fiwtw i #nir: ' 

“ita mm ririi f^T^roq 3 ^ 

Tm ^ w: ^ ri ri a 



gw 






i wir&r 
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wm 4rft sfk r m wft 4 # w. 4 

^7T 'HIhRi^ f%RR 44 feTR ^TT , f4tf4q; T eft 

3{f$«:r$H ■efY ■srr^f ^rV 4 rtft t alk h 41 44s- ^4 wf 
4 4 snfei f \ smt ^crpft 3 44 ^ 4 qm f^n sfk irtfH 
^ 4 T T^T 44 4t 37FT cjjls4]4l 'dl4 T TRtl "Q^ <7 <7^ 
4 ^Tf 4 4 44 14*1 Idl 17 s||T <|fd<7l 4l 1337 ffe 4 4sldl 
\, 41 44 7§wr 4 Tjft wtr 41 ti” 



^ 4 4?fl*Wfd) ?Rk ^ cRFT cTR 4t wfcl ^4 SPHt 
Hlf{c|]f{ch WTO ^ WT 7MI TO4 t 4' ^414 hwQM 4- 
TOf 4 "TO TO 4 TO 4 URR ^ 7 T 37 TOTOT TO 4 4 feTqr cbl 41 TO?fT 4 
^■f^WtRch 37 TOT 4 feTOT 871 ; T^r 3 PT TO 4 4 ' r 44 = 77 # 

4% to4 sff! 4W 4 % if to4t ^rf3flcwi^ wi toto 



Trmr 8 ni 



TOlf TOTTO TO4 4 RK 6l<r-Sd 4 ^(d^Rli) 414 r, <d*\d 4 

37i^cj'R’l41 sffc ^lcj'HlTbd'41 (biometry) H6ldl f4TO ^Id-HOdl 
371^41^141 (population genetics) 41 414' TOl4 TO4 44 14 JJ l4) 4 
4 1337 rr4t 4i ITT toto! 4 rfto 4 to41 wtt 3tr.ti. 14to; 
sffc 4RerT TTfS 4 RR 41*4] vjiicTI 41 yi^ldcb -d«7d 4l 4444 
to! 4 x rf7 ? rrf4cT to 4 4 f4rq; 371^41^1 41 41 swtottstI' to 
WT4 TORT R?4r 41 4m TO TOTTR gfll ^f4 4 tor 41 
37 1 ^414 1 41 sfir -sif4d 4 14ch i7Hst>H 4 4 r >h44'7 u i to hi 4 
y^l-Kl |T37T, 4l 3TF^R7 44 f4RPT 'RT 37I%|R 4l 37 1^414 1 41 4 
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Ttwr fmnt 



1924 4 ITetq 4 TT^7 TT^7qT f^TT^TT ^ P 

^D4=b sir ^5/c7'W (Daedalus) I qi MStfl ^>K 1 =b 
?lt f^RT^' f^TT TF^T qi t T' 4 WI f^r, Wl# 

4 WR ^4 TT^TT^RTT Wi ^4t 8 TII 7TTT 

TFPT ITT qTfRt Wt f^TFT ^ T TFT^T 8 TT WI ^ 

■fer qsoH--) ^foTF TTRT T FfTI 4-S/C7T/ <nl c hBl t l 
sfll irHlcRIItfl ^Klcb RTo& sfk vi'H'-t 20 qf 
TT^t 4 1 FT% qi4f $ 1 <ichl 1737 %T qf!l 
^FPFf # 4ftcl #FT q^ITT I^TT^ 4 1932 4 
SPHT 7RHT ift ^ W£ (Brave New World) flRITI q<(sHd) 

tt ^ ^7wr‘ qr an^TTfer ttetr w\ itt qiuqt 4 ^fqqr 
ITFW qit H ^Tcftl 




^rf%T=r WR qft TRWTT 3 Tf ^TFR qTT# ^ < 4 |cf^ ITltq 4 
y^m-Ri^tM qfr fq^T qfh f^T^TFTcT qf! fq7 “h qft 
STRlTlt ^ ^FR” 3TT^rfwt fTT^RT FTf cffe-HTtl^T ^TTFIT 
<$h 4| j I 3 thA TTFiM TM^fcW is 4 qi Rriq, qrr l4 1?l 

1926 4' 6 l<r-Si 4 7^# qqq ifej (Daily Express) qft qq7 'jqT 
TTWT Write wfm IT ?IKt qftl qTI 4 ^ ^T 

Sl'r-Si 4 1737 4tq f^RTpft %IFT 77 IR^IS qil IcrTqTI 



Possible 

Worlds 



IT^T qq 3TFT #Tf q4 qHTf 77 Fill ^7 8fTI 3TTWTiM 4 W7 

41 cm q^ ^Iift 4 csqioiq) 4 , qrqj qrq 4 
4 qm^rt qra qrt srir arrqTf^q fq sfk 
1942 4 <5 '44 THlqqiRcb Tqq 7^ ch^Ri-^. 

qisf qrt ttiftctt wq q 4 i arrt qqrqTr 4 

cb^Pl'W qRf 4^ 377qqTT (Daily 

Worker) ^ TTRiqq W^\ ^ 3T?2T8J q4l 
ITT ql<n fquFT ^ fqqq xf7 300 ^ 
qt srfqqr Rm tint, f4q4 ^qqrt dH'l-^isfl 

TMqtfcT 4t TTFF7 MT7 iMt t'l 



,7®; 



H.MK 



J.B.S. Haldane 

«irt e ** ttmiiKtv* by 
CoH A Pric« 
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Ef.wt.v? i wir&r 



W7J77 R7777 f % 3777' J77«77W 77R7?/77 # 37777 T&f Eft ^E! Wt 
wti t ee s# 7777^/7 mmnwf Eft 37^777 Tit' 75?^#/” 



Sl<r-Sd R7T fRRRTR RT fR7 Rf TjfRRTR fRofi Rl Rift TjfRRTR 
^6idcb7l RiW Rif Rt RRTRSfej F)Rt RlfeiR FRfeTR ^ 'HHIR'31'0 
R%l RTF R RTtf^RTcT RR R?t RRRTRf, fRI fRTtRt 

^ifR ^ifich oTFR^Tt RiT RcRTR sflR RITfRR Ri RRRR, Trf Rsr 
sldiT cS-sl-} RTF? 75)FF Rtl 5l<7llT=t5 >W.|1 qH sffc RTR?)FR7t Ri RfcT 
R#} RffRRI RRsfa y<Rt'?d f=F^TT RTI 

FTRiR R^ RR RRR R>t 1w RRTRt RPR^ft fRRK RTR sft 
RTRfRRT f| RFjRTR “FTRt RcfRTR fw RRTRt R^RF ^ fRR 
SRRRRJ^f ■§■, RrITri RF RRi R 37fi|ohiVl Rlt 3pRc1 RRRI RFt 
■^cft sffc °RRFTRT: (r>rI Rt R7R Rlt RJEq ^ ^fRTRiVT R Irrm 
RF t' RRTRT RTRT tl fRRTR RTt fRRR RRRqfRR7 fRR RT RR7RR 
RfcTRtR iRTR Rlt RIF Rf RRRt Rt RRRi R^ R^t R^T Rt Rlk 
RTT RFTFRT RlRR W RTfFRI #T R^ R7t RRJ Rf fRt RR7T7 
Rf7RRT RJR fRRTFI” 

RRpt fRRR 3 # 7 R?fR R 77 ?R 777f^T (On Being The Rightsize) ^ 
RIR^R R feRRI fR7 RfR R7T Rld-iK Ft RRTR: RR^t RTlk Rt 
Rl'dRcb RRI Rlt RR R77RT it: “RftR-RcFf 
^thRirRRR RlRHlRd H§RH 
RTTRi TRRfRRR RFt Ftcfh Rt Rtft-RITR 
RTRRtRR RRRff RTlfRRRRt R^ feTR 
RTRRt Rtcft ■§■ RRk R?t cRRT RIFT: 

Ri RI7TTR7RI ^ Rf7R ^cft ill fRTRJ RFT 
3RRIR F^ RR 3T«f t % RRk Rlt 
Rr^RI RTffRRR RRI SRRRtRR R^RT^ 

^ fRR RfeR RfiRR RRf Rlt RTRRRRRn 
FWtl” 
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Ttwr fmnt 

1937 R -Wh /RTO? <rfl°bl (My Friend Mr. Leakey) 

Rrual I ^ Rdo, Rrual 'TOrU TO? ^<Ki=h i?i 

Ihw oil chi TOT TO^T-TO W ^^1 TOl TOTTO 3TRTT sffc 
d-sll Sl<r^d TOl <HI<1 fTOTOTT S'sIkI TOT f?R§h 

f^fPT ^ TOfgcffa TOTOTTO ^1 RTOll ?m TOWT TOl f TOFM 
■fl ^ fcj^lM TOl ^ 3TSf?4 K' J ll3Tt TOT TO 8 ! cM-TOfti f^FTT TOTOF 
cl'flch 7T "Ito ch<l R 7T8TO ?ll 3pl d<sll , fTOTOT sfk TOTOH Rl 
TORTO 3 faTO =£ TOrl-RFf t^fH-M^Kch TOT TOR TO#T 7TOTRT 
TOrT^l TOl 'JllciRH ■(sll'Jl'l ^ feTR ‘5lt?rf8JcT sfft HfTO fTOTOI sffc TOR 
TORt TOtf <SKM R? T T <) 1 TO TOtf rIrrh ifTOTOT RTRTT cfr 

^ TOFf 10 M&U TOTOTO TOT ^TOhR ^1 

1957 4 3^ TOTTO SRI TOlTO TO TOTTOTOTO =£ Mr TO TOTTOtTO 

TOTTOT TOT TOR TORTO TO TOlj ) c lT$;i c bl ^RTOlfedcbl TO TOfTO R? 

feTR WW RlTOTOTOr RF *ft 3 
TOTOTfTOTO 8-1 1 3 TOTOTOTOT TOTOT 
HSIculft'H R? PlTOR u l TO =h (rich tii 
fTORT TOTTOflTO ■HlRsd toIr TOTOTH TO 
TOR 

TOKfllTO 'Hlfodchld TOTOTRT R? TOTTO 
TOTOl WPTO TO TOR TO R^pf 
RrKslI , “TOTO TO IfTO TORTOT RTF TOfcT 
TOTTORt \, fTOTOTO TOTORf TOTO TOTO 

wn t fro wl rr totto 

TO5cTOR u f TjRro TOR/l RTF 3TTORR 
fTOTOT -fl TOTOT xf 3PF% t! 
TORT TOR TO? TOT^ TORT rItoTOR 
3RpptFHcbcM' TOTf TORT TOTTOT f 
wr ^iPfch w wto 

^ TO^TO tl” 
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I Wlr&T 




1962 F FFpffFFt FF ^TFffTFTFt M-MF I Vlk'l I (FFfefF 

Ft ct«iUci<) ) WfpTcT c h<^ Ft PdF ^l^ck Fpl FFJ 

Sl<r-Sd t FF^ 77^ Ft '3^T WFt Ft tlF fFFTF Ft f^FT-f^FT 
ttf F 3F|7FTF Fk-t Ft ftrTF ylcTHlfed fFFT sffc FTFF F7FTT 
FTFcttF, TTTfeTFtt sftr P^Pt^i f Fft7 ttFT FI fFFt fdF Fttt 
TtFF 77F7FTF Tjdl , fFTTTF Ft PdF — fFTTt 7ijF t dv^Ft' IRI 
7§t*(t F fFFFt Ft FIT FI F^FTF; F<F # TTFTfcT Ft F[Ft' t 
F7|[feFt Ft F7FTT F tFfFFFT; FF TstcT "4 fFTTt FF Ft HFlfd F 
FTt <sld t fFfF'F FFfFTf Ft FFT FFTlt 77 FTFft FTF FT tlA 
FTot IFF Ft cjddl I 

W FT FF f^IF Ft f^TFF f FTdiF Ft FFTTTf t ^TTcFF 
HpFcPl FTFTI FTTcftF iFYFfFFTFFf Ft Sl<dld 77 t jpft tl TTttt 
FIT, “FtF fFFTF FT^ FTot WFt Ft FTF FF 7t tt J lP u ld sffc 
FfelFt Ft fFTF' Ft cFFTFT FF7T tl fTTFt FfFFTFTFTFT FtF 
fFFTF Ft 7FTFF TFT: tt FpFFTFT FFTT F F^FRTTF 77 FfFF TF 
FT7I t, FT flfq 37R H^MIdF Ft fFFF77 f FFFJF tl” 

FTdiF Ft FHKHI fdF Ft F^F 77FH Rttl 1932 

F Ft 7JF7 771771^1 FT FFt ^FT FFTI 1953 F TTFd TTtTTTft F 
Ft FTpfF F^F 77 TT^HlPld fFFI 1937 F FT7M 777FR F Ft 




76 



Ttwr fmnt 

PlfeR 3W 37l44 KH fefRTT 4k %1% R f44t 

(Academia Nazionale dei Lincei) 4 7P4 1961 "4 fecfefedl TJTRRTR 

4 rrrtti 1932 4 1936 crf 4 44feppr 41wt ^ iti 

SldSd RR7 SR/PR <*lfed 4l PfdJ ^ Rp£ feR Tj4 RtRR 4 41 feci 
Slcfed 4 3TRR1 41 hk 1 PR RR7 ohfecll RrHal : 

dvH< 41 RRT 3TRR 4fef 4: 

RR?T 44 RRT 414 4kR ^ 4fcR 
fei^fe 4 =b<cii rrr r 4 'Kjfe fed <ald 1 
irt kkrkl 4 fcfe ^ki fekT pr4 4 
■% zkr r 4 d-si^ 4 pk r4 rrt prt 4 4*i 

R17 difeldl 'RRRt' f44t r 4 441 Rs?! fTT chfedl ^ RTfRR dfefe RR 
^feld-i 3T9RJT RR TRTF feT^TT f44 Slcfed 4 3TRR1 fe'RI'H 4k R'feN 
feRRRt 4 37RRTRT RTI 

i ferr^R 1964 r4 w4r rr 4ftrt irrti r41rrrt4 4 st^rr 

3dR> TJcT RRk r 4 dilfe-idl-SI fRTR < J KNI 4fe=hd chim'd r4 RIR 

rrrr- 4r fezp rrti rtr4r 4 trrrI rrIrr 4 ffeM «rr, “./gpj 
4 RTR, "RT4 4 R^ RI R 4f, 1RT RRk RR 44 fcRR 37R r44 3RR 
3h41 j i ri4 41rt 4k 4 sttcrt rrrt if Irt ^rk ^rrr rrr4r r44i 
rfrr 41 c4 44 iri *44 rr 4 4 rr4 rirrt t§ 4 44 pkk ^ 
y^Fldd rt r4i” 





TOT TTO WHT 3JpJoir4 1, /TO7TO 7 TJTO 

w 4 ^/Pto /tototo wf, ark i w cM to? igwtidl 37k 

ugh /tototo/ 

- TOTTO TOTO TOTOFTtfTOT 

TOTTTO TOT Hok'HlfTOH , ‘1#T TOTtfTOT f^TT WcH t, 

fl r T^rr k ^lRi=h f^fpft, fror k wferatf^\ kk frorok k 

R^TORTt kl TO 4 wd«s| t % TOTOT TOfk kfTOFT TOT 

kk k TO psH^I cMTO HITT to!^ 
klHTORTO f^ft TO? ktl WR WfcT 
k toRt wk arork s^jwt 

TORT TOtRl WTOT TOT fkRkt k. 
kt-W- 5kki R cRto Rt TOFT TO: 

“TO TOT RtTO F? i? fTO Rtrul 
■JTO TO hRqII TOT 4lRlTO 
kkr tott fropr k f? frok 

TOFk TOFT TOR BTRTORto felt 
to f?i trot toRto TOP? F? 
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Ttwr fmnt 

Rip, <Rl J l cT^ff Rh<&|mi 1 Rf c^^s-c^^s cM Rff cK6 <<ict 
■fl f^TCT fRRR t}' RfaR RSR ^Rf RT^ R^ Mel Rf RRlf 
Rff Rif iff, RRtR pt cRU 4lRl=h WlFTT cbl + l ♦jjRcbol T?l” 

HSId'ilfa'H RTF ^1-H 29 pT 1893 Rif RRFRRFT R 1|3R| Rf RTfRf 
sfR #T RIFTf R R RFR^ ^fl <JR=hl hRrk RFRJ ^TT sffc RTIR 
RFR1R Rf RRR pRf sfR RRRR3TF R fRRRTRF RRRT 87TI RRRlt 
MkR-RRI f?F8R RPR RTRRF PRnd, RxRRrdl R 1[f sfR 1912 R 8 - 5 I-) 
RRRRRFT fRRRfRRTRTR RF , 4fcTR7 fRRTR R 3 #pR R^ RFTR Rf.RRTRff. 
Rlt fm RTRT Rltl ^ RFR^R RTR RRr 3?R t^RRTR WT R^ 
RFRRRoTfR r[r fRR £fi 

PRRft Reft fftftRR RR PRR^ R^R R7 RRT RRTR RF 3?R 

•o ♦ 

R^fft RFRfRR RRR^ RFRt RFTRf' R RTR RZFRTI fftftRFT RTRTft- RTF 
pRrk Rf RgR RRfcTRffRF RTI 

hpiquIRf'H ft #t rjr Rirft Irtit _ ^ Tfrnft rt rt^^rr RRft 
Ri RR RR RcH, RTTR Rft fRRRT HRiK Rft pf RTTRRTSTt Rft 
pPRlft R 'Hl'Rs ; F=bl Ri Rh«sm) RR RRfR 3ftl iRRRTRTfR' RTRTRf 
RTF J lc5d I ftiftsM fRRRfRRJFRFR' ift dftld pffc 'ftffcTRI IR 5 IM RTF 7R 
SF^TR Rpft ftf RTR ft Rp WF RR1 4>4Rs^l RRfRPTTRFT R 
RRR ftFRF sfk 1915 ft ft RRR RRRRRF Rft fftFR RRR RTRI Rpf 
RRR ft RfftRl RRldl^ft RHRdlR RRR 3Rlf sffT RpfFft RRR ft iff 

Rift RTF Ri u Rf feRTI RRRRT ^ ^RH'S-hI RitRlR R ^ildch 

Rl^lM HtoMI PJR fRRT, RR >Hl'R2d=hl<H H«sRl 1TR RTtSJT 

hR'JIHI RT fRP^RP fRRII RT RPf fcTRT RR 3RFI fR 
^1ld=h Ri^FM RRT sIr ffcR cfSRt, RT=h-s) , TFTRt aflT 
RTS? PT iff Rff RdR J fl RR T^l H5 I<th1Rf>H ^ 3TT% PT RRf 
■^PT 'HlRsdcbl PT PRTRT 3RRH ^TT I fR fRRT Wt RTR ^ f^Rff 
Rt fRRfRSFIPR R R#' RRRT RTcTT RFI 

RRRRFfRFT R^^PR Rp RRRRT ^ R%T ^1 RRcT Rt RFcRdl ^ 
pRF RR RRRfHcT hR1h u -Sq 1 RT 'HlRsdcbl RRTFR1R Rl^d-d 




JR77R7 RR WloTTtfzRl 
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fdidl RRTI 1955 R RRrft RTRd R?t HRddld <hI'jH| RR 

H<hKi ^RTR fRlRT, fRRR^ ^<)^ J II<1 RRcR RiR^ Ri feTR RR 
SRjRTtRtRvRR Rff Refl crl Rt R^l cS-sl-} fRRTd RRtR sf|R r| RRRRTRf 
R RRt RR (i^| Rf) 37RRRT Rf)| fRRTRR RR RRRR ffeRiVl 
1940 ^ RRTR7 ^ RTfsfRl RR5R RTf IffafaNd RRdI RI - 
RfdRdd RR RlfRR R7) RRW 3MRtRRR 4' RRRTRTI #RRT 1970 
R^ RRTR1 RR1 fR RRRTRRTRf R?t ^RdT RRRRR R§RR Rf R^, RRffR7 
sflRftRtRRRT R RFR RR RRt 1 JRt' Pl^R RRTRt RR R RRRT RR^ 
R RRRR Rtf) R!?TI fRlfRR RIR Rff 3Rf^Rl RtfdRt R Rt^ cffc RR 
RlRtR J l(ldl ^R RIR^ ^ RRTR fRRR RRI 

RTffelRffR Rfk-dRldil R 3RTR7f% R) RRTqTRHrR R fRRR RRR 
3RKRRR 3RTRRR fRTRI R?k RR^FR ^ iRdi RRTfelRflR RRlFTRIRT Rft 
RR1RRT RRtl RR RRfRRTRT R 1932 R fRRTfRR RfRvR RIRdtR 
RTffelRffR RTRRTR (Indian Statistical Institute) RR RR feTRTI 



,, 1933 R' R7RR (Sankhya) 
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Tt¥R frnit 



^ R#l 1950 R RT^Rt 

RTTfeFFRr rRTcFT Fit WFRT FRl 

FTRdRT «fRsW=b^ RTRSFT R ferf*FT RffR ^ 

3H^u4^|^fr' FR fR^'KIRk ^TFT f^FTT 3f(R 
^RfTT ^ 3FFlt fR RRTF «ftsil WM 

Mzn RftRw RR4FRT. FRRRt ^TRcT T^T 3TT 

fR 3?k RRTfeFfRF RTRFH R PddpHd 
<=hl4=hdl fR d<6 °hlH dvR) RtTR| 6l<r-Sd ^ 

HI J Pv4d R RTRFFT MRF iR FTRcT R Rfa Rfk 
cHRFPd ^F^cfRffehl FIT 3 FfR FTRFiRsT FFTI RPFT RffR^ dfuid^l 
sflR RTTfFRRfeFRT (cybernetics) ^ Riding RfRR RRd< R FlRdld 
RTTfeqFTRr RTR«TFT R RrfRs RTT^FTW fR tfRTFF R W W fRcTTFI 

H5IFd)Pd>H R >H l'Rsd dR FIT 8Hdl J l fRfR^F MR fR 'HIHlPd'd) 3p|R 
RtfcTFl ■qftfcsrfcFTf fR F¥RR R RTWR F^ fMF fFTFTI 1920 F^ 
FYFT7 F^ 3RT RWR R fR|R Fd+FI R W)-#^FT RTgFJF FR 
^dlO, FF SFFilR URI fsrP^FT RFJFFTf R dlORd-i 'JpFR? fR FTFR 
FF cRRFT RlkfTI 1930 R FFFT R fRRRt ^ R#[fcT R fR R7^ 
FFTd FF fRsFF ^ ^ R F7d 8dtKd FF 3^RPT FFTTR fR 
F7FTI F^ fcHT FFT fRsFT «7T % wR 1950 3 F$F F^FT 
■RkfSjFT R FlfR FRFT fR RR fR| FTF R TTRf F^FT RFfSFT 
FTRF R J lRdl Rfc <RPi1 R RfF-RFR R RifR) FF FT^lRcb ■(did 
FF "FRI 

8drdPRRf fR 8d<)dd F[Rt HScd^R FF) R? TRR FijFT RT^^FT 
fR FJR'STTF FT Wk ^ ^ RT^SFT MR^ ^f) k ci4 ^TI, 

^PFTT Wit fF ^1 ^TTRcT ^ 80 RffcmcT MFcTT fM t4 

RFcft 'd G (Po d^ciF TR^-Pisk T M 'H-Sdil FT ^1 <1^1 d 
F>5FT RT^^FI 'd ^rtT-RI^ Pf RT^SFT diRd-) hR^kI 'HIHlPdd^ 3p|R 
37Tp?fe -qfRfRSTfcFff ^ RI^Rt ^F33T ^R# ^ Wm f^r, 
FFf R ^cl R mR^K ^R-^RRT ^ fRTIW) R RFR ^fl fRF^ feTF 



3fk 1951 R ^sRt 
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d=hd)<=hl =tp|<r1dl , 8o^ii, yfdq<>Sdl sflT -}qcq q^ pWf qft 
'd'fMfl 4t H5l<ndlf4'H qff f^m\ sftl ^TRcT 4 3T^ Ts^Rf 
WfoiqilfqqT q4 fqiqT 1? fadA ^ STfqqqqT qRcftq Wfedchh 
^WT 3^T#t4rqp5^cft q ^TRf #TqFT fqqi 
■fl WTFRTf^Ff qff qq fqfqiWF 8ft i% 3^14 qipT-TT!' c4q 
qqPTTBTl q4 q^iqi sfk %Tf^ q^fq SRI ^F^kcTT Tf qd 
<sll'slA RTF H'HI'H f^TTI H$l<ddlfq , H ^ 3TJFTR, “Tfffel^ft' q7T 
#TT q^l” 

fqqq qff qq? ^f^qi qqqTsrf q >h iRsd <=hl sffc 3qfsfq7 fqq(qq q^ 

^fq R 8c^&! =bl4 =h<4 4)' Rd9, H$l<r1dlf4'H q4 <H J-H Iplcl idi^l I 
1945 q W qrtwt q>T qqTI 3 lA TT^T 

fqpFT 3WKH1 ^ RW[q7 tM 4 (1935) 3^ STST^T sft 

T# (1957-58)1 ohd+Tfl, f^#, sfk #M 

f^iteRf q 4<«U qft qnq qqrfqqf q wqri ^trct qrqiK 

4 1968 q T f^ T T 74 3ici=hd f^v^TTI 

yRioS >HiTb4 q-Tifq^ qq?j.q- -s1h j i q qiqq[qrfqq qff 

fqtq qi^f q qff: 

q^ qt -cii^ qq I4<4)Rid q(, qrq fqqrfqq it) qr 
qfqfqqrfqq irf, 8^=6 hi>h < 21 -4, qqd , 4 Ihi<I ^ 41di qqq, 
<lq j iK, 4<lq j n<l , ^rfq sfk sfrarfq^ q?qTqq qq fqqt 
14'KiK^4ch 'JiMobi'd qq oi^imi qwt ill 

alk ITT qq ^ fdTq qq qffeiqft =£ fqqiqq w qq( 
qqrqrqtfqq q 4 qqq qq^f qi qqqq ■Isi'd 79 q 4 qff qq q 28 pq 
1972 q 4 ism 






■cry'HK w 

(1893 - 1956) 



RRU WW3 R frmt WfcT ^ #rn ^ RT?T 3 rrr 
Ffcft t' afk <vs|Mi ^fTcTT 'll ^ aT'Hl' 8RTcTT37f 
l f^ob'Rid ^ ti aRRsf w fi tr r# awnudi 

RRRT wi #TFR #rff ^ RJRRTT Wf 

Tfc’lT ^cft t'l "IT. A^iK RUT 
■Q^T iff 3RT a Tl' 'HKdl'H ^lli=b ^ 

3Rf^ <4^4 aflT 3T&R7 <rHM 1111 'HIHlI^l'^) 
R^RTt RTt cTfell 

893 RTt 






'*■*$$!■ ' v’J 









wwr 
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4i FFFt Fnf tftf 4 ftf 4t fr 4i ittIfr ftf-Irf f 4*mis 
Ft TFTRT 4FFT 44 -5ET«f FFt f4 FFTF Fit' FFfftl RTFJ 4FTTR 
FlpT 4f4<3K 4 3^T 4 3TRt FI 44 FTfcT F FFTt Ft cll-Sil 
FI# 4l FTRfFF fFFTFF FT 4 RT FI RTTfFR FRf fFRTFF 4 
FTF 4t RF FFg RfFT 4 W TIFT RRTI RTFJ 4 RFR RfFT 
Ft FTFTfFF ^Jiisl 4 FT FFt f 4 4l Ft 3Rf4 FfF TFT 
HM-t Rfft 4 FTffF Ftsf 4R FfcTT Fl4 F! FT 4 fFTF F fF 
FF FFt Ft ^4^4=h FFTI 1905 4 FF44 f4fFF TF7F Ft RftSTT 
FTTH Ft 3f|T Rt FTFT FRF 4 FFT FTRI FFFt FF R#t FFT 
TFT 4 Ft FR^FRF TFTF 4 RlftsIFT fFFI 

‘FFt 4 r TFT FTt’ Ft fFRIFT SKI FftF FRF FT TTTFF FFt 4 
TTFF RR 4 1 Ff4 F#T F FFTF Ft RRf 4k FfTFFt Ft 1%TTTt 4 
FTF fFFI RFf 4 FT FRRT RTTTFfFF TjlFF FFKTT FFI RTFJ RF 

ftf 4 f^Rsfr aftr RFt; 4 rffftft ft ft|ft fi frrfFR rtt4 

4f4 tWFt F^Ft Ft FFFtfcT TW 4tl TlRFRt FFlfFFf F RF 
FFf 4 FT f44F fFFI RF 4FTTF "4 4ftF f444t FRFtFFf ”4' 
FTF IFF 4 r RF FRF FR FRF 4 fFFTF fFF FFI TftFFF 
4 RF FRT TFTF 4 F"4 RTfeFT 4 fFFI 1911 4 FFif)4 14 RTF 
fFRF 4 ■fFTFtfe^F FTfM FT FFFFT 4t it 4 441 Ff^F 4 
FTfelFT fFFI 
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Tt¥R frnit 

HI fe ch'tfch'tfi 4 afo RFTTffer Mdl^HI Wdt fetl smt 

| vifl jc| <=h | o^hiA 4t feTC; ^ -?nn; 4 fe fetl 

, Mlc1 c b 4)4 4f RR Wlpl-4 44t 4t cRlT fed 4fe fet fefe 
4 fedT -cll^cl 4, T TF5 <l' s l^ftl°h =hl4=hcll 4t4 fet W 4 Tfe 

fed ddTI 1918 4 WTTdt Wf dt 7dd dddd fedR |T3Tri 
8>Hcb did RTFT 4 >n4fe did dfe 4f 7dd =h crloh Til tfedfedeTd 
4) 4fed fWFT fedFT 4 dfe4 fel W Jlfuidd dt ^d 4 
dfefed fR 4, ffeefd dfe yi4lPloh 'Hlfcl'+n 4 dd fed 4 dp5 
W1 eFTTI 

dR W1 fefe 4 Rdfe dffeSRT fe fw fek ddlfe dlfedf) 

(quantum mechanics) 4 dfe dddfed fedTI 1917 4 dfefe 3TddT 

MSdl fefeTd “fetd AoHH^mH 4l4dr, fen 144 $4d4l-44fdcb sfel <1 
fedd 44 ^m” fefefe 4 Id <211 , 4l fefefeifeqke/ fe/fefe 

(Philosophical Magazine) 4 y d> lR?lcl fTSTTI 1919 4 duddvdT 

ffediddleld 4 dfe fe.U/d4l. d4 felt ddTd dftl 

ddd pcrccf^ fe -q^TTd %fdd4 4 dfe dt MI dft^dt 
J J<?ml|oh4 u l 4d dt ohi<u| Tjfet -^i 4dd afe -^f ^dTR fe 

fe^RT d4 fed f^l RTFT 4 RT 4d — cTRt dt dfedd — 4 dfet 
<?Pd eft afk 3Td4 fefe 4 1RT fedT dT STddt fe4d WT fefel 
1814 4 feidfedR 4 TJRf dt dfesFd 4 dfd-4t ddfet 4dfe fetfet 
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wwr 

qfi 1859 f [ftftf I ffr^ fFTFT «7 t % ffftf Fft *t ^§nt 

fFF# ffrfFFF TI'HNp1 c b cTc^ft Fit 'll ^^Ft Tt FFet slfelTH 

Fft 7FtF Tjf FT fl Ftl %FT cju^HHinl (spectrometer) Tt 
■FFFftTTt sir TFTF 'tlil cpjfshH Fft 1 h<ti1 i htm^ 

FHFflefl sfk TFTF < -tsJ 1 3TT Fft THOM I ‘^TTcT cTc^t Tt FTFt SftFFT Ft I 
TTFTT F FTF-FTF Ft FTFTTT FFTTF fFT FFT FTTTFT Ft FT^FcTT I, 
FTFJ 3FF F WF7T FFT TTTFT F 7FtFTI W FTt| % f 4 Ft Weft I 
Ft FTFlt Fp? I^FFFT FFTFTFT FTI^IF FTfFFTf afo FFTTFTFT 
SF^lFlF TJFF ^FFTFt Fit «1-S=h< ^T R$d<4i WT 'l l fft STTFFtFTTFT 
(ionisation) Fft FfFTFT FTFTf I'l TTTFT I FWFTFtF FTFFtFTTF 
(high thermal ionisation) FIT Rh«SIF fFFTftTF fFTFT sffc FTTFt 
3FFJT FT FTTT FF FFsFF TTFfTTFTI FTFT Ft FTFFtFTTF FFtFFFT 
I TFFtFT ^ftfcTFft Fft fF ’’JF Fteft Fit TpTFTTFTI IfTt FFT FtFT FTT 
FcFT HMI FTFT |l FF TFftFTTFT Fft FFTFFT ft fFTTTt Fit Ft PlHt u l 
I FFf fFfFF FcFt Ft FTFFtFTFT Fft FfFTFT Fft FFFTF Fft FT 
FFTFt ll 

FFT Ft FFFTF Tt FTFT FTtF FTT ItTT FTT FTF)! Fffft I 

FFFft WTTF F*HfHF>T 3FfTFTfF 3?tT t#TT F ffl 1923 I' 
FTFT FTTF FTFF efttl Fp? Ft FFF FTF F^#t Ft. FT^cttF ^TFFf 
Ft 3FFFF FT FTTTFTFT fFYFfFSITTTF ftfcTFT fFPTF FFlf =1 feTF) 
7stTT yl'f'HT FTT FF TFtFTJTTI fTTFt FTF FFftf FFTTFTFTF tFFFfFFTTTTF 
FTT FTFFPF TFtFTTT fFTFT sflT FFTTFTFTF Fet FF, FFT FFft 15 F^ 
FTTF fFTFTI 

1927 I' fFFf 34 F*f Fft FFFFJ F 
FTFT TTFTT TTtTfTfft Ft Ft# pl/t 
FFI TFFtl FTfFFftF ^ftfcTFft ff FFF 
FTtF fFTFTI FTFT fFTTFT 3 |t FTFT I 
fFFTFTT ^T-FFftF FFTFT %FT' 

(magnetic monopoles) Fft FTfFF 
FTfI ^ feTF FFT TJF |FTF fFTFTI 



TUFT TThtt F 3TFF-FFFT TFT 
FTF ^iPHF F#' 8)l FF1F 
Tp F7T 3TTF FTF FT TTFTFT3TT 
F TTFTFR F FFTTFII oM F 
#F %rfTFT FTF FT FOR FFTT 
FTFf FTFfFFTT Fll 
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Ttwr frnit 

PI 7JR ifa<|cb-RTi?T fa PR fa RTP ^TRTT 'll PI 1JR IR7 fa 
fa <HI6I fa >H+<ndl PT RP RPfa ythlH i?l 
1936 fa RI5I faR R^fal fa RP fpfa faffap R7 RRI 
iRlRfa PR?, fal 5l$fafa fal iV>H Rfa fa faRPlfa fa ^ffal 
fa RRTFJ rr efiT cftF c FT fan PI W PT *#I Ppf ^ 
pffaRfa wM fa rrr ffapR pi 1940 fa pp rrt 60,000 

RRfa fa PRRFT fa RRTPTT fa W fa RP RTfpfafaifa (cyclotron) 
PT PihRi PI ^TRcT fa pffaplR PRl fa faffa Rsfal faRR fa RffaT 
14 P#7 pffafafal fafffafa RRPR (Institute of Nuclear Physics) 
fa RPRP fal PR fa RR RRP PT PR qpr)°h<. RTRT pffafafar 
faliclfal faRTTR (Saha Institute of Nuclear Physics) Rp ¥(TI 3TTR 
RtfRR W RRfal ffafFT ffapRT RR (Indian Association for the 
Cultivation of Science) fa( IfafalP faf ®r%| fR RRP fa fpR 
3 fa A 3IRP RffalR ffaPI 

1952 fa WT PdPP fa PfR-fadfal ^RTR fa fa fapRP fa 
RRR fa RRI Pffa Mfe fK+Vl PT ^PTR PRRfa ffafaf 

fa fa «rri ^fecfK fa aifa PRRfa fa prp pfa pfappfa' 3 
RPT fa fa fa PPZ cfcffoficO pt rr fal pfaf luffa prpt 
(Science and Culture) diqch Hffal PTRP fa fa fap pfa RP 
RRPT RRTRR ffaPI 

fap fa&fafafa fa RRT Wf fa RTpf fa fa fafappp pfappRIT 
fa fal fa RRRTTfa fa fafR ffafafal Pfafa faTTRf fa PTR fa RFRR 

fa RfR sfjrr ffap pi fRffa fa pr ffafap fa ffa pfa-pfa 

RffaffPPfa fa R8RR fa| Pffa fa ^RTP R7 RlfaRi; Rlfa RTffapRR 
fa TRlMil ffafa RTR RR1RR ®HcS PI yfan PR pfa PI RPR 
faPI 

PRT R faRR faff R 3RRT-3RRT RPR fa fafafaf fa 3Ipfap 
fapRT fa RTRT ^®T fal ffat fafaP' fa ^Pfa fa ffa RTRT fat 
R^ISJP fa fafaPR RPfPT Rffaffa PI RRR ^3R, ffa^ Rfa 




wwr 
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^44 4^ c bK u l 1774 34i14f|ch ■H’-hcrlcll 4t P-HC'I T Tn?l 7WT 'RT’TTBTr 

M 37MT M *IMT ^ ^ 4t ^ WR 4l 

7TT1T f^^lM BMTRTI (National Academy of Sciences) ^ 

77WM 4l f4kFT RcT bMRm ^4471 cfft ^ RMrTT' 
^ 4 3T«T8j 4i 1944-46 4 4 TRm u.kMik* 41wt 44 
44m (McfTTPT 4 qJ*Mlfti=h 4kTTf4) ^ 3MM 4t 4l 

14<mI 37Tf4<4ilR=h MI ^ fUm 16 MM4 1956 Rf (4<rl 

4^ kk 4 <hi$i m fMR Tfsni h 44? 4k mm1m 4) 4 14 <& 
14 <4i f4 vsiiRi 4k tjM 4 m-rt! 4) 3RM tTk^rtr sfk <n j n 4 
4tel M TMkTT tl 







% 



tot tot 

(1894 - 1974) 



C3 







TOR 44TT 4 l4 *RI<n TO 1TO 
TO4 ^ TO44 ^fTHT 4! 

TOu^t TOf to4 tito tot4 ^ to 
r4^ 4 to TOf t t48jt tot ^4 4k 



feT^TT I TOT TOF 
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%RT qfcT'qMFT %T81%t q HCNII 'Hc^ 

Rlpf slR’NK ^ 3% <T% ?Rk-f^n fcj^lM %t %t8JT 100 
%TO 31% %%! 1913 3 (STFRf) %t %t?lT W 

%t 3% y|cflui| *£cf| Tf U^R 1RFT ¥RT 1%<1I I %t %t81T 

~P 92 TTfcmcT 31% TOT P% RFT %tf%TPT Wf%T f%^TT I 

%%' % 31craRf R %5T % W1T% %TO W( TOT R %l 
1914 T4 ^R Tf?%^ T R % % % 8i=hl %RF1T q% f%%PFRT %t 
d'Kffcfcf) % RSq |3TTI 1916 Tf 3 ^%%%% %j%R 3f% R%T 
~P TOTTOT %fl f%TFT fq^FFT T4' TO% %% f%T 3% 

%%q% %TO WT % ITT 2 ! % %%' TOJTO %%T 3 RTW 
^ 3f|T R#T TOT-%T8FT IRI sftfcRT f%TFT ^ ^8RT ^lf%4 %t %l 

1918 ^ %P ^T TOT %TOT % fTO]T%T 3?% ^ ffl TfS 
clIe^H 3TFF hT%4^H 3TR ^ 311% %Z” 

%%% (Philosophical Magazine) , oTTO Will 8i=b 3TR^ % 
%TOT %%T: %%T ^ TOffTOT % 

TOP % TIT 2 ! f%T°FT %TT q 3U%eifq % “SRlRt 3#TT RRTT 
Wfcfat£l” (TOf4f%F TT%8JcTT RT fw) TOf %TOT RT TJeT 
R%T R 3tM Tf 31^R f%qTI 3U%5Tfq % f%%T M» ^ 

jma f%%r f%n toj 3tt%to -} toto ^ qi#r %%%f 
%f 3TJ# to %ti 
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Ttwr frnit 

1921 ToToFT 4 'Pt WPRT ff f^RT^ 

y4flW=b %8^FTl' ctf f^pRT ^RT ^1 #FT 

Wf TpgT ^T ^ ■wlohKA ^ tdR 34 |hB)c 1 f^RII PP; 1%?RfejTPR 
R PjfaRSff ^ ST'qicf ^ ^ SPRT Rt?T =hNH TMI RPFT 

IT TIFT TFt <>dH d<l=h FT c b<il TFT e =b<cl ^1 fR PT?I ^ tin 
^ d^FJ ■HHl c b<. u ll Tt oJRIR Ti cl<l ^hl FT TFtpi ^ sflF 
<5-511 TFT fTTT T RR 3?fgcflR FTtTTT Rd< 2 ll — “drfdFI off TT 
RlfF TTTTT FT^TfFfFr - fTFPT T#f URchl'JN Tt ogcqf% ^57 
F<F TfTTT TpTT ^m\\ 

1924 3 Ft f^RPT FfTFT TFT FTtTTT Tt WFt ^ fdF cNr 
T? t Ml, §>hHi 9, 30 Ft TtFT P ffTsTTT^ |[F T?t 3TFT^ 3TTfFFTfP 
pt TT fdRU|] -% feTTT ^5TJ| 3i|§Vd|$d TT FTfTTT R TPTfTcT 
|[F % ci-sll 7|[T TTTT tH F F jdld. TTF Tt yRn«S Tfp 
^lldT didTI '^ffzfWR: WT fofych { Zeitschrift fur Physik) tf 
WTPTTI ^RTT '5Ftf 'g^r 4fcTT fTRTPt TFTFT M FTTH Tt Sim TF 
FTTH t? 

%r 4t finish Tt 4ft 
^ pHdTT ^-TTfFFTfP 
'Hlfeddl Tt FTTT Tt Tt 
TTT Ft TTRF FffpTt 

3^N Ft eft t I 

^T-3{[$Wr$H FTTfeTTt 
TT FTFTP TFP 1 FTet 
TT-HKHlfuddr ch u ll Tt 
FtFT pt PFT T ‘ptFTFT’ 

TFT TTPT I I TT 
TT-FTFFTfTT TTf pt 
fTFFtcT TdpHd ptFTTR 
FT FFF F F 7 ^ f\ 



Three Generations 
of Matter (Fermions) 
I II III 



mass-* 

charge-* 

spin-* 

name-* 

W) 

!_ 

<D 

3 

a 


2.4 MeV 

"u 

up 


1.27 GeV 

% p 
V 2 \y 

charm 


171.2 GeV 

% t 

Vi l 
top 


0 

: Y 

photon 


Bosons (Forces) 


4.8 MeV 

Id 

down 


104 MeV 

-% Q 

v 2 o 

strange 


4.2 GeV 

b 

bottom 


0 

: g 

gluon 


<2.2 eV 

0 V 

vi v e 

election 

neutrino 


<0.17 MeV 

0 V 

1/2 V |J 

muon 

neutrino 


<15.5 MeV 

0 V 

1/2 V X 

tail 

neutrino 


91.2 GeV Q 

i z 

weak 

force 


Leptons 


0.511 MeV 

1 P 

V 2 Vy 

electron 


105.7 MeV 

V2 1 1 

muon 


1.777 GeV 

"2 T 

tau 


80.4 GeV 

T\N 

weak 

force 
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sifts tot sft 

3TSTM STST MT TTMft tl ftftH fftftt IdHdH TOMf ftt ffsfft 3 
SMfSd ftSTT ftTT-3TT?TOT?S ftsiftd (condensate) MMft ft| 
3TSTIST 1924 ft StTT ft ^[TtS MT ftftTOM ftlTT fMSTI TOftfft S<F sft 

tots ft fsroro, frorft ft sp? wi TOftfft toms s^jft ftt sfros: 
ysftldldl ft STTS fftSTI TOFF STS ciftft SM STM sftdl ft ftt 
fSSTTO, TOTO TOTOTOfS ft 3M ciftl-t TOS yfft«S ^iPlftl — 
dl^S fttsftt TOS, ^o+ftl fttoft ftft 6l$ftdS J f ft ftft ftt I 

tot wi sffts ftt s^iPm ftts ft ^fftro ftt STOnst tom tost stti 

StS ft slots ft S1|S Sp£ TOM fftSMT ciftft 'STMT ft SSJT <59<ft J l 
fftSTI StS ft STMT ft Ssts STTft ftt TjfSTOS TTOfSS ftt ftfc TOTS) 
Mt TOTSS TOTSTS STTft ft foIS ylcHlfed fftSTI fSSf STTST ft.SRT. 

MT TOSt fttSSTsf TOSTffts fTQ), fftftft ftftfcM RilftdTftN 
(magnetic anisotropies) ST STTS fftTO ftft STS ft SfftM 

fttSSS fftfti 

STMT ft fSSTM TOFT TOSS sts ft fttSS MT SSft TT73S MFT Ml 
STSJ STOTT 1T3TT STTOMfSTO SMS' ftsT TOft ftfM fttST Ml TO^SS) 
1947 4' SSSft ft MS MS TO# TOdTOST fftfSfSTOdS ft tIs StftST 
ft SS SS TOSSM fSTO st TOlftft ^FS TStSTTT STT fdTOI 
SSTTT ft SMM ft STO StftST St-TOftT. feTTO TOSftt Soft ft TTTS 
STdSTST TOTRI SM fftT ft StTT ft' TOS SM ft STTT ft ftft ftl StTT 
ft TOft fSTOdt ftld ST ftsTMl TOSdt ftk ST TOdM ft TOS StTT 
TSS ftftl TOTS sft MSt ft, fSTT ft StTT ft Sp£ TOSt sft TOSft TOS 
ftsft SS 3TTSS fMSTI fSTTM ft ftTpft ft fft SM fTTft ftte Sft 
ft TOSft? StTT ft "ftft 3TSft TOft 3TSFS ft MST, “SIS TOT 

ftrr SlTbdftl ft fSSSTTT ssft 'll” fSTTM ft TOTft Soft sft TOTMft 
fS STTO, “SfTT TOfelftt ft ftft SM TSTS ST ftfe STT ftft ftl” 

STT TOTS fttS TTTroft MT ftfS SfS STS ftdT Ml SSTTOST 

ft fftS, Sft ftr 3FS STMTSSft sft TOT SSoT ft ftSM 2,500 TSS) 
SHUT MT fttS TOJTOT ft fftoRTT Ml ST^ fTTft STS^S MMMST 
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Ttwr frnit 

fcRcjfclRId^l Rft OMlfd tjch 'Hlsh'H R <RdlcH c b ^ft^T Ri RR 
R T^t RTRT 4' R^RTtl RftRR 4* WPT ^ ^TT^FTf R^ RRTR RTt 
RTtl 

#R RTt URPlRIdl 3J-fRTRR fRTRlfRRTt (X-ray crystallography) Rt 
RSRRR Rt 8&R 3 WTTR Rf Rfl 1945-48 =£ R7TR 3 RpT RTt 
RKdl^l , Hlld=h)R Wt (Indian Physical Society) RTT R?R§J 
fU Ml RTRT RRFTR R 1954 k RRf R^T f^BR R 

R^RTIrR fRTRT sffc 1958 R ^ RRRT RTRTRR , RPRR Rt R>d) ppf 
RRI RtR RTF RlPdH RRcR'P’t RRTfRRT RpTRTR ^fd+l^-S +V-S 
SRtft (unified field theory) Rt fRRTTR Rft f^RTT R fRTRT RRT RTpf 
RT, RRTlFt fRTyR-ppRRftR ®ldl sffc 'JRRTRT'kn' ®ldl Rft 

rWA Rft RTttRRT Rft I 

1956 R RTR fRRRRTRTt Rt RRRTRTRfcT Rt, RT dlPd Pi=hcH Rt 

-o 7 

RTR R RRTRT RRRTR i? sfft fRRRTT RTR RRT Rt fdR TRpRRTR 
BIRT* Rt RTR RjRT fRT tl fRRTR sk RRRTcR, W#T ^ RRT 
RfT^Pich RpfRR Rt RTR kcj RTT RTTR RTRt RTdft RR RRRT R 
RRTRTfRRT RR R RtR RTf RlRpJd fRTRTI RtR Rt RRTRlfRRT RlRRRT 
3RRTR Rft RRR R TR^ RRT RTtRt R fRRRT RRTfRR RTRt k RTf^ 
fRRRTR Rift f^l RRtJ RRTRR Rt RTR-kR Rift RT^ k klT 
RRRt ITR ^RTR ^RKf RTT Rp Mr fRTI fRfdR 1959 R k 
RgRft— RgRft RTRTRTRT iRYRfRRTdR RTRR kk RRI 

RtR RTT oRfRRcR didd RT 3k TR^ Irtr) Rjfk R fR)R RTRTT 
37TRTR Rift 'll RRT fRRTRR RfRRR Rf( 'IfRRR R ^RdT 25 

RT)RRR #nil RR ^ ^TTRRT ^R RT RRRTt RRTR ?ft| RTTRR 

fRRTR, 4RfRR fRRTR, RTR fRRFT, RRT fRRTR, R#T RTRR, ^IdtR 
fRRTR, dldd RTdTRf, RTflcR s|k RTRTRf fRfRR ^Rf R RTRf 
fRTRTI RTR R%T RTT R|cT R?|RT RT sfk ^ IRRR RTRRT RTRRR 
RRF( R ^1 RfRTg fRRRTR RTfrpft RR ^ RTR RTRRT ^ 

fRfRfRRf RT RRf RT^I TRpRRTR RT^ R RRft “^RTRT /R?R 
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kl'H Wf «hP4c 1 Fk ktl o|l' J <ni ffTO k r^M kt SRfR-’SnffR 
k 3i=hl J| 6<1 #k 2 ft afk <5-514 kkkf fkRR hR^K ^t ^IMil 
^t 4< u ll kt, fk-FR ®| | J crl I ffRT k ?1H atk fa?1N RRktFT 

fR^IM nRlcbl ^Tf y=bRM fk<3l I <5-|cbl ^Co RrcII'H 2fT f^T < 5 ^ 

^kfe Wt cl^llRlcb fttR =4c|<r1 RTcffTM it Ft FFffF f'l F^k 
hV+.^iif atk fkr^ ^ diHsHiH k frft wr kti =Ftf kt, ^kt 

kt f^FTT f-JFRT fkk I’n FRk fkcT FRkTT 2JTI k arck fkkf ft 

wf «nk Ffkl k afk Fk Frkt kt wi ^k ^rwk FFf Rpfk ki 






$ tfezi vzwk Prfc w 

f fa 3m wft 3jfi^ Tigfr mVh>imi$ 

wt fmwfi 

- ^iciis<<ni<n 

Wf^T 'RRFTC ^ ¥^t RTRT, Htffd'fTaW ta RRTRT^ 

^ RTR fad<*>'< W5T mcT 3 ^iPfob 3T^raT^RT3T[' e£ f^qW ^FT 

gpRiq) RRT f^RTTI "ORT f^dSFT ^ifidi 
#^T ^ RTR-RTR 'RRFTC ^ RRT RWRf 

m ^ ^ ^ 

!w % f WT ^TSFRT fTRTI RRR fttfWI % TRTR 

v| ' ffir fdq f^iPT cT^ft RT?fe Rf trkTT t 






wfcr rtrr 'wwr 
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fat 3R Hlffa>K1M fa *II6R< Pd fa fa ffajcl fal difa! fa cl I IRlpRltd 
P’IRkI fa cRpKI fal dfafa H'JIM Pl*c| Pi tiled fa >Mld=b fat ffafat 

RTffapI fat fat cTRT WltR RI^R/1 fa RRFRtRTRRl fal RRpRc|*l , 
RR *11 Pci ■W'^H d-fad 3TPJ H 16 fa fa clfat diki iRcR RR falfFcT 
fat Wl RRfa RRfa -qfRR fa fak fafaRl RRTRTfa fa ^RT RRTI 
*llPc1 'M'fF'M RR crllcrH-MIcH RRfa iMI RTfaRPR fa ffaRT fal <?-sfa 
fa yfaloS fafatpRffaT faiVlR fa Rfa fa fak Rlfa-Rlfa fafafRRT fal 
WT fa fat *llPd PRRR fa ffafFT fa fafa fat I fa ffa R7 <Hl'fa=h 
Pslfatfa fa fatfa-fafa fak 3Rfa RPR fa' fatfat fa fafal fat' R7 
RRRR RffaRR Rc^FR? Rfa *IM<1 fak ■HlffacR fa fat |[3R| 

*llPc1 RR^R fat RTfafaRI ffaSJT RR1 _ 

Pi fa RRRTR fa f^l 1907 cFR7 RRfat 

R^lfa R.fat. ifapRuR, ffaRRRRRTR, c _ 7y , , ^ 

RPR RfaR fa ffa ffa RR7 ffatRR jj 

fat ffaRRffa R7 fa pfak Rfa RR - 

fak R1R polled ffa SlfaRnd fa 3TRRt | 

ffaSR fat fatl RRT Rfa fak ffafTR | 

fafat ffaRfat fa Rfalfa fagRT SlpHd 5 

fatl 17 RTcR fat RR fa Tjfatfa ffafPT ,1/=^ 

RT 3TRRT RRPR fafRRR ffaRT, fat § 

RPTRRRTR fa RRRffa fa RTPt 3RRRK 5 

fa§7 (Leader) fa Mil RRR I 

Rfatfa *IU ( RS TR ) fak — — f jf' 

RRfafaR RRlfa fat RTR fa *N\ I 

Rfa RR( fafafatf fa Pffa Rlfa Nv | @>l 

RRfa cRR (faRfa) Rfa \J 

fat fafacRR! ffaffa Rfa fatl /H§ ~ ~\\ ffw 



1916 fa Rnffa RRRR fa 
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Ttwr frnit 



Mm totoFto, dikk k to.titoto. TOti k 1919 
k < < HNi k 'QTr.^'H'Hl. TOt TOtTO TOTT TOFl %TT d J ldl k fTO 

tot wi fkiarr totofto srfkro dkfdl k h tot totot to^ kt 

"Hldd-i TOITO kiftlTO fk*1M «)-S=b< <>HNd fktfM ck FFTOTO TOI 
TOTTOTOd kkt didTdl TOTOF kt TOTOTO kl TOk 9,TOd fTO? TOTklTO 
k + i irfdT ) r^i'Hchl <H6Ndl k TOfk k' fdTO k 5 J <rk<S k' TOk 
3 hh( 1<^)I TOT;i TOT TOFT UTOT Icj^cj^oS TOT kk TO, ^Rdy, TOk 

3rH<l=bi TOk kf froj; to?tto fkdk k fk^rocT f^i fro torto TOkfk 

5 J oW k kt TOk TOT fkTOTOT fTOTOI TOfkk ‘^jjk^fkk TOTOFTO FFTOT 

k <ffedi froro kk toto ^rfk^ ktfkro ttotottorto kfqtro; ftoto. 

TORFT k TOST TOFT fTOTOI 1921 k TOFlf TOfTOPTO TO TO#' TO.FTOTO. 
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wfcr 'WWR 

100 71 3lf337 31)373 Rh<s)l HlRrloh ^sufdoh 37j773T7 37 W 
33 7WI 7137) 7lfsF73 37131 311 ch'fddto (Colloidal) af|7 -^337)7 
73T37 4 if) ■< KM e£ 773-773 3^#) 37^ 3Mf337 71773137)' 3) 
373 t) isfr^i Ih-huti 3) fr33, stftqt chH^I 7 tTtt 3f) tik 

3) ^1<M HNI f37 dicb <47^ Chib'S sf)7 773D7 Hid! 3ldch c b< 

777 3T?) a)l 777T37 ^ 37 717731 37 737 717 3713 TsfrsTTI 3#) 
% 771 3WT 3773) fw) 37 713177 777 fTTTI f777f 717731 
377 3) 7l)l 33 0717171177 STjTFTFT 7 37R7) 3) 7#f37 37 ) 7^71 
^it % Tffa afo fTTTTTT 3) 37F) 3) Iwt 1925 7 3377 777T77 
77) "^3 7773 773 f^TTi 37 TiiTT 7 777777 7 7717 1777)7117717 
7 ^7)fe777 37J7R1T7 7) foTTT tt ^7 -^7 177T7 77)7171 3177) 777 
77f 7 777777 3^7 377) 173)' 7 37^ 7)3T77f 3?) 7177313?)' 77 #3 
13771 — 7)7 , f777) 7) ^77 77 ^<7-1 3777) 37cf) 3f) ef) 3f) 3v3T^ 
7(SMI , 7f)i 77) 37 777) 77 37T71 3Hf3l 3717) fr73 3^ 37f 
7) f77)l 77777) 777 77177 TfcTWT 7T7 f3?3f33ri777 t) %#137 
?f)3377) 7) feT3 73^) f3771 7T71 711 77777 7 ^f7713) 71)3 77) 
^#77 %T 3TT% 7177) 77777737)' 7) 3 o7 t) 7713 3^H 3 3T7) 7717 
373T7771 737 3) Rh<7<^ 3) 3) 733^ 'f'l 3-6)-) 317 7) 73jf73 773)7 
77 7331% 37 Pih) u I f%771l 4)Cs=b 371% %) 333 37) d^)-) 31[3 
737) 3) 73717 fTTT 311 

1930 3) 73137 7 7177 %) yi^ld^h 777137) 731 3%) J ll %) 13377 
3) %3 3733F3PT 37) 33)31113113 73) 3)l fgcfa f3?3^§; % 3)37 
737) 7173 77377 7 %f737 731 3?)%|fJ|<4, 37]7F3T7 71% (Board 
of Scientific and Industrial Research) 73Tf73 137311 Pvh<-< 4< 1939 
7 777T37 37) %3#T37 731 3Mf%37 37]7P3T7 37 7T73 717377 37 
7373377 f7^37 f3731 3311 37 3377 26 177737 1942 37) 73lf37 
%3nf737 73T 3^)7)1337 7g7F3T7 7f773 (Council of Scientific and 
Industrial Research) ^ 773 37% 15 7131)' ^ 773 37 7J33T3 
1371 
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'HidHK R R^tIRm cT^TT RklPlch 

33JSRJFT 9 R 99 . R' %3 3M MIS 

RtR f^TTI tJOR iRm 3T*ft Rt 
■3^^ 13 W Rh'Hri Wf Rs<lcl R 
% fRlM MR *RHFK ^■-^ _ 

dSd--) R' RMFT UMdRRl R 

(Rdcl , IhR t!=h ¥RRT3TRrTT M) 

RW C FTT 3ft ^Hpl RR Rfc ^RR <gdA R 

HsR 8<H<R rR diHIdld cl'HK RR RRl MT 8d<R] 'jt'RRdl RTF 

hRuJIH f % MMFTC rR RfRI rR W1 R?I R 12 TT^MRRi 
y^WTdl 3 =hjRw sffl FlR ^R f^MT TlRRl TRTFTRtRI FTlFWTMT 
RiT (R<rdl fPTcf RT^Rt RtfcW FTRRITdT Rt dlP-ld Rtl MMFK R 

Rtd R cRt RR RRdlF (monazite) R RT^fRcT RlR R 

fRri ^R-s^m Rsm-stm? fRiRRs m) r^tfri RR R fRRt Rm 
RfMT M^PlRl WfRcT R^FMItR R Rt RTW iRl ^ 
mR m 3RtRRt rRi R wj ^Rf smRt rR mRpj R, %fRM w 
R tRtfRM 3R3RF%TPT -qft33 rR IRRdM R 4 r 
rcf^rcf^fd^ 3R13H 3RTR3T rR 3TR^F8J Rl 

RMR 3tRm HHH Rt fRRl 1936 R' 

^dRRsFTRr MFf R' fdl itR sriRr sfRp 
3 FRlfR^I -qTqiF R ■yw-lliRd fRr^TT RTRTTI 
1941 R ’jR (Knighthood) fR^TT 

MU Rfc 1943 R RRm RRTTfR R*5T Rdf) 

RdT T FTTI Ml? IR^lRtlldR R mR 

RMRRRt Rt WT RRfl 
RMMR R 3Z3FR F W-1WR 

RM RIM 33TR4 M5T Ml MMlt 

■q?Rt dldcj-dl Mf R M[cT 
MM) Rl R M3Pft TT^IcT rR 
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fRTFT $ 3^ ^ RTF ?M\ RFRT RTF?) $1 WI TPRT 

STI ■% f)hf<. R7) ^cT Tf cMcbl FRt cMcb feR WTT sfft Hdcbl ^ 
RTR FlRTT 3 TR! 

1 RRRTT 1955 R7) fFR R^ ^ RRTFK R7T ^FTR ^3TT | 60 Rtf 
Ri c^i'KI RfaF R RRFlF^ 3T^R7 FllRR Rffl RpJ fcj^lM 

Ri S^R tf RRrT^ 3Tfe WT RlTftl ^ fRRFT ^ 3H<i) J l Ff tfR Rff 
3Rf?fR7 WRT3Tf RTf R fRRRTR RsRf ^1 RR7 ^T 

R^ RRf R^Fft FRRR RRR tJMT %TfRR7 3 TR|r : {RHI RTf 3RRRRR7RT 

RTf Wl %fRR7 RRT 3MfrR7 ST^FKfPT R^RR R7T RRR^ IRI 
RtRT RffRT Rft-Rft X!37 IrriqI ^8J R7T RR RK u l RTF ^1 f'l 3RR 
%llRR7 RRT sMfRF 375?PRPT RfRTR R7t 38 TPftRWRTTSff ^ 
3TR1T8J fRRFT, ^R-yltllPlchl (biotechnology) RRT <RMi fRRTR 
R RIRTT RTF? 3RR 3TORt ^ff R 3RpFRTR RR TFT tl 






Yim 3TPfa fafal jmiw yasIKM W 1FT VWfa Ylfa 
faf ^pji wti far fa, ^faffa fa fa, ^fafar fa wm i ffa 

3JN 3jffa> TIM fa Tffal 

- fafa fa. 

^ fafa fa'<r& %°£1 (New York Herald Tribune) k Tjf. i)diy j KI 
ys^KN Wf “kldl«{l fsff^IS sjfe” fa k clMcl 

f^RTI y®s(K|c) k ^ -JiM<r|cj| 41 hiR<hT $<riM <al'Jii sfjR 3Rk 

fa tjt) ^Rrt fa #Tf fa\ rft w^i\ 

S ^^KR ^T RR 12 ^Hc(0 1895 

3 7RJ yfa[\ fa RfRTR faftjfaf Ifafa =£ 
'HIhIcRH fa 1T3TTI RTTcT ^-^ff fa fa 

farfa fa\ fqcn RTRm k rrh 

%cT fa ^FTRR Wi RT WR) ^TTf^fTr eT 
fa\ ITT ^FTRR TTftcTR 37Tf?fe f^TfcT 
If) T Ts?l R3 hR k RJRTRR 
3TR ^IRTH RF? Tl ^ RR RRTRRf RRR 
3HHHI 'RTR SHI'dHH ^ fRTR ^ RT R 
RTT T TR I RRRJ ^flW RT 






HBB 

Steiig? , 



■aJjx 
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Jmmr gw vm 

TO TO^ TRt TO 1?t H=b-S fWTOT sffc WTO 7TOTW *tWTI SRnt 
WfcT TOft gWJ TOt TOTR ■gsTOKN TOft RcfT^ WRt TOTOt TOt fWR ^tTOTORTOT 
^ 3TRTOT WIf[ #TO fTOIl 

RfTOTOTOt TOTOTOlW, TORRT 3 TOR?t TO gRTTOTO ^ 37RTOT 3#fWM 
TOFT TOTOfTOW fRWTO 3TTTOTO TO fTOTOTTOTI TOWf %>TO TOft TOW TOffTO 
8ft sffc ^ TFTOTTO ctil TO 1 6 c) ®tl TOTOR WTOTOft TO TOTt TOfT fTOWTOpT 
TOTOW TORT TOTI 3RTO TO gRTTOTO ^ TORRT f)fe<*W TOTOctw TO RfRsfdl 

fwro TOfro f¥rororo TOwt TOt totr frowro TOt froro totociiw to 

TtTOT TOT >HTO> I TOTTOJ TOTTOT TOftTOR TOTOTif TOT TsT^ WcRt TO TO-HH®! 
TOI fTOTOTT TOW TO^f} \ iWTOIdl fTO RTWt TOft sffc 37TOt TOgT TO 
TORR TOt fWR RTOR TOt! gRRRTTO TOt TOT TOt RTTRt TOT RMTO RTOT TOTO 
TOTTOT TO 3TWTO d J ll I TO"^ WTO fTO RTTRt TOt TOW TOf TOt WfcT 
g^KITO TOT ‘TOFTWRTO’ TOTW TOTTO TOt WTRRTI W RTOTR 10 TO^ 1919 
TOt yosiKlc) TOTT fTOTOTTO TORTt 12 TO^ WfTOt RtTOTfRft TO TORTO 1T3TTI 
TOTRJ gRRTTO TOTTO TOTOTO TOTTO TO TOTOT TOW TOI fTlfWR ^TOfPfR TOt 
TORTOTT TOlpT TOTTO TOTTO fTOWcTT TOT I 

TOTOTcTOT TOTOt TOt 7TO%Tt 37RRtWW TO ftftcT TOtTOR gRRTTO TO fTO%ft 
TOTTOTOt TOTO TOfTORTR fTOTOT sfR MRt TOT TOTfe TOTORt RRtl IRRt RRRt 
3RtRT TOTRTRTOT TOgcT RRWT 1[R 3^R fTO TOTOTO TO gRRTTO TOTt RTO.TOt. 

TOt.TOTO- TOt frortt to toTwto ttort tototi wto to^ fRWRt tor TOft frortt 

RWRTO.RTO. HRM TOft R^ ctt gRTTOTO TO TOR TO 3TTTOR TOfRTOTOt TORTOR 

TOwtro wte wt 3fk torrt srog^w tot#to 3 wfk ttotot rtrto TOt 

RRWTTTOT TOTO TORI 

3RRtTOTO TO 3RR TORT frofTOcTOTO TO TO^TO fWSJW ^ fWR 3TPRtTOTO 
TOM TOft TOWW Wtl RTO WTTOt TOTOTT ^ 3TgWTO 3fk TOgT TOft 3Trf?fTO 
TOTOW TO ^gRRTTO 3RRtTOn ^ fWR TTOTTOT fRI ^ 3TTOTOt fTOWtTTOTO TOcTOt 
TO TOTTO TOTW TO TTO^RT TOTTOTO 3Tlt TOTO TOTTOT °b<°h TORI TOTTOJ ^ RTORT 
TOT TOt STRTOt TOcTOt TOTO gw TOTOt TOTRI 26 3TTORTOT 1923 TOTf 7JRRTTO 
TORTOTO TOf^l TOTO TOTOTO TOTOTOft ^TO TOTTO 100 3TTOTOTOTO WfWT ^1 TOTO^ 
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tottt tot.TO.tott. to) fro) to)i to^to. totto) to toto)tot 4t 

TO # TOtf ^TOT) fTOdtl ?JTO TO Tfr^FR fTTO^ TTOTTO TOTOTOt TOtTO TOTOf 
^ 4t TO#' #W5f ^ fdq; #T) #)) $1 1# TO TO TO TOTOF) 
TO) fdd, ^TOTO TOT *$U-TO#: ohinl #) 3FTTTO 3TOFTTFT "4 <i!Pn! 
TOi TOT-^^T TO) TOcfTO TO) ■HI L h dvR) 2) I 

TOTcT: # 5l4-S #feTOFT TTOF^T 7T TOffTOTOFT ^felHH (Harvard 
Medical School of Tropical Medicine) # fTOTlFTT TOT# # TTTOFrT it 
3#T TORT TTFTTTT fTOFTO TO) #TOTTTFITO (biochemistry) TOfTOTTdT 
TO iWO =h<# FF)l 'TOT TO#TTO TTOT sf# TJTO # TOTOTTOf)TTf TO) Hldl 
TOTTO# TO) hIh<S iTOTTO-Tj^TTTTO H<>sfd TOT TOTfTOTOTT fTOTOTI TO 
TOFTfTOTO TT#TOTOTO)fT TOTtTOT TOFT 7TTOT TOTTOTOFT)' TO fT^TTd fTOTOT 
TOTTOT t sfk TOTTOTTOT f^TH ^ 7TTO) TOFTT TO) TOTOTO TOTTOT tl 
TOTTOTOFT TO TTFTTOT H<&fd TOT TOFFTRTO TOTOT ^TOh TOFTFTfTO TO) 

4)toiRto)' TO TO d) TO) TOT) tl 



TO FTR# TOT 1TOTTO TO TOT TOTfTO TOFTOTT TO) #)l TOPFTT 
to to) fro ftot^toIf^to TOT^fror)' to) fTTTOte# to) fro fft# 

TOTFTt TOTOT TOT TTfcT tl TO TOT# ^ TORTT 1922 # ftTFT 3#T TOTOTTOTTOT 
TO) frofTOTOTT sfR TOk-fsFTO TOT dldd ^<TTOK fTOFTT TO I 

TjTOTTTTO TO) 7TO)TO ^ TOJTTTT TO-sldlnh dl^TO'HTod (FTOt.TO).) 1#TO7 

^totoftRtto TTfroro to) tost! tototto tofttt t fron# TOT^froff tot 

RldvSdl TO) TOTfTOd 'll TO TOTTOT TOTO) TOTTT#Ff) TO) ci<rMI TO 
TOFITO TOT Tlf) TOTTOTOTO TO TOfTOTO7 TO.TOt.TO). #)## TOTO TO#FT 
1927 TO) T77TO (Science) TOTTOTO Ri^IM TOfTOTOTO TO TOftl TO TOTfTOTOFf 

to) %tt y®G(Kicj to# h1 u^.to. to) fro) trodti tot) %Rtto tototo 

TO Tj^TTTTO TOT fTTTOTOT TOTOTO TO3T s|)t TTfTO TOTOTOt' TOTTO TO) 






'/ // ''/J/Ui II'" 1 ' ' " NS ' '''/in 
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#SW TpTTOF 103 

3TT^T 7l cFfl 1|77 f^T8T°T ^TFf ^ RK ift lT+hIcK 

W^i?H ^ -Q37 ‘ftdlfit'N W ^tl 

RTq + TSTPlt TRcTaTWcTT (pernicious anaemia) ■qr 

RTF? fdFTT, p77777 =h 1+1 dtq Tr+TfdcT ItR 'fl 3-611 7J377; ^ 'q^KT 
77 RdipM wt-12 Pi+icii Rf 3TTffqqi ^ Rsicii+ WfcT TTR 1 o) *<? 1 1 dl 
irtti itt ira 77 Trrct 5 P 1 + ^ (°iii(HiT <al^l dft irte 
R77T W1 M 3?fr ^ ^ TTldf 77 PddlPHHT ^ cFTFT 3+R ^ftcT 
Rl -1 ^TTT| 

TJ^KR ■+! cFTT 1% fd?dfdWlcTFf 
wt c[cRT 77 Rift RRT + Hpl4f R 
RTtRR^ qft 37p++ 7^%^ fiRR 
TFWTT tl s?73PdO. 1940 4' R^Ff 
f^^fWTTcl d^7cft RRtTZTRT 
(Lederle Laboratories) H 1 H+ +tx|4) 

77 STJTT^RH f+FTN +1+1 
Rl “IK ^ +lPd + +1+1 
■+T 'HV<lq u i +<1 R >h+ci irqi PircI 
50 TTTdT R PddlPHH Rt-12 ^ 37RM 
+lld + +l*-d R) +m1Ph < 4I Rft <I + RI77 
R RgcT +FFK RTfdcT |T37T f| 

+ft +Fj77 ;i 'RFT ^77 I^T+f df) clHIH oDhiR+T RTF fdTR 
WRl 77 flFUfll R Rtl ■gsdHM d f77 Rd 37F) 

IqcR fRTRTI 7TR7 fRfRKTTRT Rft SpHRcl 77 ^ l^llPl+l Ril 5 ^Hm1 
*41 hi RrT r! 34-oik <sRl r! fdq IRn +<1 3 IR q+ 45iifl+ Rft 
tf 7TRR 77 3 RlP+cTH+T Rft TFTFJBTF Rf 7RTcft Rf fdq RRT^ 7RtR% 

77 TRq RRl Rf fdq y) cH I p5 cl RTT^I ^osikic) TT37 RTJjrrf 4^11^+ 

^ 3 TTTFmTTfepql' ^ #d TTTFFTFTTTRt afo PdP+c77+T +7T 

W R po|f+c>H+ ^1 

STlfePt ^Tt: 3 7331 %7t TTRofM ^TT ^ ^ ■£{ 77^t 
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FRFF Ft RFRTFT RF ferrsr F) FTRh 1928 3 3TF)R^F< F^tHF ^ 
RfeTRstf R7) FTF# RIFft «tfaRldtH FRoR R>t #51 R>t Rtl ^ 3 
yRf^cb (antibiotics)^ FR^ RF RF FTFF |[3TTI RR4KIR R 
RFFF RF aforfa R>t FFFTRFT3Tf R7f HtMIFI 4 f Fp uRf^M' FF 
FRFFRTF RJF RTF fFRTI 3THR> fcTC; d-sl-t RFl cMFTftRII*R) Rit 
T|PlR FF F Q1IR Fnid Ft FRF) F FT RF^t. Rff J dcfl fRFF £9|iA 
^ RFF 3 FTFTRTI FFT 3 3 FF% R-377 RTf FFFf F HW F#l 
IF FFvR Rf) fRRtRFT Rt fR7 RF RRF-FTt RTFTfFTT Rt RTFRT 
r! £1 u j3TT Rt feTR RTlRF FFT Rt R6< Rt FTFTF Rt, FFFJ FFRTF 
5lW' Rt FTR fRFFft Rt R^ ^FT <)FFHI ^TRRTF RFcft Rtl RF 
RrfRRF^ Rff FfFlfcT ttcRFTTRRFftF (tetracycline) it R^| RR FfcT^fRRT 
RfFRT F FTR^ FfRRT $>FtHH #t RTRTt RRTRRf F F tl 

RRHIR RPTTRTF FFt FRFFRTF RF RTRF RRT Fit $ sfk RFR 
41 h|RrT RF RFTR 7#R F# ?tl 3TFR) RFF F F^t FtfRRt 4 f 
RFK FF RffR fFTRTI £4R> 

RTFT fRRlfFR RRT RRT 
IZRlRF^fFT (teorpterin)FRR 
^FTF ^ FFFFTT fF^ f^l 

9 FFFR 1948 FR 
RoRKIR RFF FF FT?) FTR 
R) £iR> FTlfRRf Rit fRFTT 
ffl R5RTFTR F FFot RTFt 
^FTT Fit IrTRT RTI RF TRfRFT 
FF RRRTFTR Rit RF FTRF 
FRT; F^ fFFT RF ^TF FfT 
RTI FR FFRlt FTR FTR 53 
FTTFT Rtl 1923 ^ FTFF 
Rt RTF ^ RTFt 3TFt RFF 
RTFF FRT RTfFI 




# 77 WK! H^IHM 
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H 3?^ ^5Hp)°h 3H|(c|tabKT qTt q7qt HFt ^NfT sffc H 
7^#I 3m\ ^T^Tf TR foTiri q7*ft *ft WFTTf Wf 

^FT^Id=hK Hft f^T 3?R TT^ft' 'H'-HIdl sffc Hd.cbl WF ddiKII y^KN 
^Fq-?IcTKt 1995 TRT^ f^crFSFI ^TFf ^ feTC; <R?' 

HKd ^ ■HclT’cci d|J|R=h , H J -HM 'HKd TeT ^ >H J -Hlldd <=h<^ ^fF 

RH + lfel ^F HsR 3lH<ldTl dldRcbdl ^ feT^ MHdl IfRF ^ ^1^5 

3 ^TRt IRkH WRT HMlRcb W* Ttl 3?k 7?#F 37fe7M 

Rl J ld.M STTlF^TT H <6°b< f^TF T FT^ ^ TR cMd-il 'HKdl'H 'SFfcT'ffF 
s|k iFw qF ohi<u| fff -qjqji qq sffc yRnC& tF qTff 

^F HlfF sftl ^F sr'HF' Hkl f^rft <JiM<rlc)| 41 hiR 4 ^7T foTR 
it 3?k ^FPFF TOFF H Held I W1 1T3ITI 










q 


RilrR 3TRTl‘ 

(1896- 1987) 


'i 

y 




- #05^> 



377W ^ffoR W m&T RRf f^Usti 4' 4rT W t &k 

fimm t fa mir sitrrr rir 3jfa famff 4' fffl, 

3Tk 31 4 Mid R8# 3mfa WR H R 3JRFWI R 3RmjRm 
Rfi WTPpfh 

- mm %mm mnte R r^r 

wfoTR acTefV 20RT RRT 3 faf^R'K RR R ^TRcT R^ TOf W R^ 
fRRTRt $1 #0 RR 3 RRf ‘^TRcT RTT R^R’ RTRTf $1 TOR RFTRR 
«*- 80 RRf RR7 TOR TOTRT#R RT #ff 

^ fro 3?k TOFt RHRRCT 

t; ' W RR Rt>dl«lT R RRRTI 

-v R :"-w\ 

¥09$ ; S#IR ^ RH TO TO RTRRt 
'e-V\_^ |B|f RftRR R f37T RTI RRRR 3 RTOt 
R, Rv RRFRR ^ 3?k fR RTOTRRT TOf 

gj* s, ' ■ J| / \ sro: rto R m\ tot 

Jmk W\t Jv|- f Ik - Rtl RT RTR R fRRfRR RTRTR 

/ \l '! ^ RRRfl' R1RTR RRt 3fR 

M {■ ¥ ' ,, « 0 rf* rrrr ^ rt^r aftr 

1 m ; r r \ ^ TOTRt R 









wfm 3mf 
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^FT TRtl 10 TTTR ^t RTJ 3 it RFdt ftTT FT Tf WT-fqcTT W1 TMT 
R3 T FTTI RTRt FR RTO 3W*<$H cRRRt 4 t Flit ¥%T i Ffd 
RTT Tf RRFT mwi f^TTI F# -HnMI+H+.di atfc Rf%RRt 
it 7RT i 34H^ 4]di=bl<d i ■HlRrlH 3FTt Flit 'H<=hl(l 4l=b<l 
FT 3l^dM FT frir Fit T^l cMd-il y j lRl^D<d dRdK TT^F FFdt TTTF 
RFT TFT 4 t RtFF FT FFFt F1TF F TRFfF FTTFT TFTI FRR 
Ft Tfe ilidl dtiVlF F WTt ii^lM FFT, FRJ TRi FN F it 37FFt 
FFT^ ^k'chT FftFTT Ft FFTFF Ft oqjqR W\ ^-tr§ ^ fRF FFf 
(TFTFTT) FRT FFTI FTFJ 7>FRTT Fit ^fFFT FR TTF FR FTf 3TR 
i FFF it FTFF Ffa fFRR cfft 3TlT F^TF fR 1918 i F<F ^JT Fit 
fflfckK Mdl Ft T7TF WI fFFR fFTI 
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Tlwr fmi^ 



sjifrao. 3 i gram iftt if rara ti n m ran isft 
rafnmm nt^-niWl iff aunt n wt i am ^ffiin 
fniRt li 'HifdH araff i aifsfn isff firara in fin mtn' ^fi 
firaifirarrai ft irara; mt iff ffranfm iff i 

nit-niK ranfrai arrat ff ifnf in tram it fin - nit irara 
it frai — nfj a#ranrara: ftrafnn Pulsrai it frail nfj ift-ift 
rantl fifeit in fraim i jft rara n n train ^f ifim <j<ih iff 
wnra if i^ft Msfi mt ranfi nit-nit ^ rant iff mm 
fnfnra mt if frai raft min In ft m inrarat-weraiT (identity 
ring) ninnfte Iff li In "4 rant wnt it isff mu in armra 
mraf if nranra firarati 



nmf armra If irra^lft (flower peckers) affi ramilfl (Sunbirds) 

Hi wi Ira it wfi affn iti mi n iK i y in Pm 
ramnnt firarti raDI mu ^ nra I nraranr in it inn anmra 



fnii afn tranrarra, iramftn, nraftn , amrafnnran, ^rarm wm, 
m?, inn, ifii, Min, afn mu ratn it ifsjit in 



Irati it train raraft 
mu fi ira-ifnf iff 
ra| yrafdif irarara un 
iffsfftii m rarat 'll ami 
^ anjnnin ^ ra#r njsi 
tnrarfraiT raff aln ram if 
H 3HR imn iff anfn 
ifm ■jimf ^ rrafm^ 
fim 1941 ^ ra#t gir 
3#K |fn IK W&FT ( 17 n#7 

vsjt) fraram rajraanra iff; 
nnrat ran ra#r n i|ra 
fra#), 




109 



Wfm 37c 4 




IffvRRR ftRR R1=R ( RTRf 4" sl R$ft), RT=R 3TFJ7 qf 4c7/ (RoRR 
4 1 R%t) sfk r£r 377 V M**>r ( M**>r 4 1 Rtft) f4cn4 f44ti 
WK "4 7Ff44 10 <Sl u -sl 4t yyRloS ^'Kl^b i? u ~S%Ry 3RRi R W^R 
3RR7 RfirRRT R)R RlfRTRRR (R1W f 7RT V I fa RIM Ro R$jf) RrKsfl I 
RfWR TR ^4t 37f4rfT ^^7 RftrR RI^R Z R R^R 3# $F?4 
fWRMRTRT (’’fRf fzTRTRTR Ro R fwft Rff R>l<rS RTifR) 1977 4 l^ftl 
1985 4 HlRrlH 3TFft 4 3T c r4 4l=Ml , R RifRr 3RR7 it R^f 

(The Fall of a Sparrow) ftrHal I x f4t 4t°R 4t J I6^ WT 4k T Rf 5 R7 r T 

4 SFf77 ■H’tjtrH ^4 TTW 4 cFTW 4 ^F^RTT Rim =f4 4k 
r^rr rr\ 4t Ri i -hR4( ^4 rrr 4 4t 4 tft 4 mfFfe 
44t (Silent Valley) afk 7FRSTFT 4 RR\ 3TWCM 4t 
WW |[f | f4?FT sfk MF^ftfcb 478FI 4) 3TlT RRRR ^Pj4 wh 
37fefkr «7TI 1883 4 RRlfRR 4f«n 444 4fFF! first 4kTTfSt 
(Bombay Natural History Society-BNHS) ^7T oRFf 4f feTFr 

■s4t4 Hpj'Sci 4 ihf 4t ^ fkra^TT 34447 sf^ft 4t 37447 44 

4f4n f4f4%icn ^ f4i?w 4 rkr 4t 4 ftc 4 f4?^ ^ 12 44f 

4 4k4 ti ^rn4 ^rk rir 3ff4 4Rpf rrrj ^4 f4rp 
^ yiHffuich wrtt4 zti ti ^n4 w44f 4- ^tft ®ik^ii4T 
4 9l^fd=b TTR^T 4 Rlkt 44 4t 44 3FI5< u l 4f feTR, cUFTIIF 
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Tlwr fmi^ 






S RtMk t wr \ RiRt t rrr Rst ^ 

RRRR °RRgR ^ RTR-RTR 3RR lW 
RR ^JRR r4t fRRTT tl R#3 RRT RRFTR 
fRRRR RRJT RR RfsjRl' R> < J fh fRR «HlA 
RR RRR Rt RffRTI fRRtJ <i'H c b RTR RR^ 
RRR RR7 4i4<R fRfRRRT Rlt RR? RR# RR 
RRR ■'JpfcT : RtfSTR RRI 

3tM t 3RRf afhrMte ffcTf ^ feTTT 
RRR R R|fRR7 RTRRJ ^ ^R RTRRRR RTt 
■H^b Rrld c b<il !{j<F\ fcFRTI TR RRRR e[°FT, Ipi 
PNvRR sffc fa^-fsRlR 14 JJ l4l t RRRlR 
"tlRR^ RRRRT Rif RR? ch<4 4 RRy^fcb chH fsfTRT I RTfoRT 3RRt 
W RFR* RR RRRlR R fRRRR RRR RTRRTRt R %R RR R8R 
RRRllRRTf RT 3RR|fRT SRI RRtfeTR RRRlR fRRTR Ri ffcRRR R 
RRRR RRR RRHT tl 

1939 R RR7 RIRRfsFRT R^ RTR RTfoRT RRft Rf! RcRt RR t^PR 
tt RRTI RRR^ RTR 50 RTcR RR7 RRRlt RRR R^ RftRTC R RRRlt RRT 
RRRfT RR ?RTR RRTI RTfeTR RRft RfRRt Ri RRRfjRRT R RRRT RR 
41 cm RRfeTR RRftR RR RRi RRf% ^i=h RflRK 4 RR RR TRlRlR 
fRRRT fRRT 3RR RRcftR R^RR RTRRRR RRTC t^l R.RT.RR. RTR^R 
4 R#TR RRt ^ RRRTRt %fRR7 3RjRRRTR Rlt RRjfR RRRT Rltl 
RlfoRT RRft RR RfgcftR RllR Rif RRR RRT RTRlR r4 RRTRRT R 
RR RTRI 



RRT RR RTfeTR RRft 4 Rft Rff ^ Ri RToRt r 4 RRTRRT R 3R^4 
R > RTR4 RRT RRTRt IRRRRTt RRRTI fRfeRI 3R^4 4' 3TR% rIrIrtR 
RT RR RRcft RFf s||T Rr 4 ^ RJRf 4 R^l RTfeRT 3RTt 4 RSjt 
^ ^ RR5 WRIT RTRRR fRRII RTf4fTRI R RRRR RR^ 

RTRt RR PRfeRI Rp? RR14 RTR^ 4' fRRIcft tl RR RRRT ^ 
RMf RTR RRT RRt fRfeRT 1R RTfeRT SRTf ^ RTR R fRRRt 




wfm 3mf 



in 




Rfc ftR Rnd^K R RR t MFR =h<cfl I Rfs? cfF^p 'Mt 

■% -hiRih srR 5^11 R RRr x ff^prf R 'H^hIRi Rf 

hllRlH 3ThR 3?^ 4)cMcbl<r1 R Rt ^TRcT Rt 'Mt ^R^h T jft ^Rl^ll ^ 

T T8jt cM y<£fd-£lfH<R ^ RRr tt^t fRRp^R tjtt ?^| ^dR ^fpr 

mR Rh cH — iRfd^i 3RRR|<RiTR*d ^Ri^m ^t ^Ri^m Rimt 

(1967), ^hR c hRl<^M ^Rl^M ^T RhRlWH *1-Sh1 (1969), T f^ T T 
R^JPT ( 1976) RlT MrR tfT’Tg' ^IT RjR RR W^hsJhTTfM 

cbRkc^M RTfRT (1976)1 MR -SI <+d.ld ^R cTRt MM MTrfRR) R 

^RtfRcr Rfm ~m Rfc 1985 R tfhrtm Mt wu R fRR wfm 

RfMT Ml 1987 R MfhRT 3T# MT R RfRT ^3MI 1990 R 

mRfMJT R hllRlH 3 mR R8R f^fPT TM Ml 0 ^ Rich RRfrt Rm ^R 

MTFRT fll 






K 


' 4«f 1 '2^-C# H 2 v ) = Z(krkz)vH 2 sml{ 


\s 


\\ 


#.TT*T. ^«JR 


< 


/ 

< 


(1898 - 1961) 


l> 


ot 

[ E ~ ; 


i JtM* *■ ■ f -2/c /2 HxH / + 2^jH / H Z '»2k 3 ,Hgll x J < 


dv 



ohR'MIHfticfchH WIT 4 f#FWT 1898 # dfH<rMI-§ 

R fcRRFRdrft M 4 WTOT TM 3 13TI WTI Ml f#T fW5H $ 
4 t faw\ W MhT WIRT# R WTcT $\ fa MM fM 

Mf #W # WRT 4 ?TFT SflfaPd^ R ifl 

R4Hd 4 cidcbl # X[^ ik<=h fWTSJWI 4 ''""\ 

iwwwr awn 4 i^i ^hjr 4 M f \ 

Mf 4, S'f^d R f#IFT fM f _ 

4 fa 13TII TR f?T^7 W# Ml ^[Pfob \ Z' 

WFt ^ T RRJ fR^IM #f RRS 3# <Hch V / __ jgglp^|i| 
## 4 W^fa 4 fa} WFKcT #1 , |1 

WB W wM M WW 3 cT^T \S^ \ |||| 

3d< Wlcl 9 4, c|<d^ IR^IM # Wit R stfc 34fwWI jM 

Wlit wff 4 Wdlcl ®fl Wl^ #ff 4 J^t _ ^iji iffiffn 
fM 4 - , ^TfRI 3TWWI WRT jM, f ffifc 

fMr - 4 3Rwr 4 wM wit SMjLti: ''\mtgF . Aj j f \ 

st^rt Msft «m W ft# 
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gf.rRT. fTropT 

WT 3 R<7f RR 77 37RpfR5p?r ^ fRT^RT R7| R<7f fw 

fcRsFt ^ fPlR) RIFT Wl IRT RR*f 3 7 PRR ^ RRcR RTRp RR 7|R 
RRTRT R<F 3WI *ft fRRTI RTR 3 -3^' RF W7RR 37RRR 
7137T RF 3WRT RFRf Ft Ft ^ ^ftR R1T PldilrdR 
t.\i{\HWA Rt RTR R) ^THT W R" Tl ^hth RR W RF RFR17 RRFR 
RTtR RTI 

cfRTRR R 1914-1916 =£ #R 77^7 fRRR 31 H (I RH RR#R R RFT^ Rftl 
RTR Tf d-slA Hpl'H fRrfFRRR cbiVl'Jl R RpslRI Pd<R, R6I 1918 R 
X[^ RPR WR Rt 7RR R 3-ql-) RlPl=b Pl^iM RR qR<-sld (77^=0 K 
(Aberdeen Prize for Physical Science) ^ffcTTI 

37RRt R) RTMt cT^T TfRTRR ^ RsRRf fsRfFRRR RR#R Rt 7RTTRR fR?TR 
fRRTR R WW fpTSTRf RR RRR f^vETT I pHq< 'HNi Rp ^dd| ^ 
3 3H[WfRF ^pETf 3TRfrf^TcT RRRt fRR^ WR 4fcTR7t, 7RTTRR fR^TTR 
sffc dP u ld Rt PhRl R) RRR R7i R-dt c b<^ Rt PdO, RRRR Ftcf ®tl RF 
JllfWRT IcRt 37fRRl PTPPftR |[f Pf7 37T77RT77 Rt HFplRk'MI Rt 
WR R) TpRt RTR RlP RPtl 

1920 R Rt^RHM fRTR 7f(7-4fRR7t (Solar Physics 

Observatory) P RRR RR# r( pRR <£ojm Rt RTR Rp RiTrRr Rp 
rt? sfk ^t riP w) iPtr Rt ®ti rtrj PorI c hi< u i rtf RRt RFti 
RTF 77 RF 37^37 Ft |T37T 3|k FRTt R^Pldi Pl^iM Rit PlPfRd Ft 
RfR 37pRR7 R17R ^3711 

^R ■qiT fqp7 ^lld^h ?f)R R 87JI 1920 R <^ldcjRld| chTPl-j] 

37W 77Tf77, =h<ridrdl R XRf.XRTTT). =b<--| ^ RdO, plRslrdl fpRTT, ^151 
Rp-Rt. RPTR ^1 4tfcW fRRPT '^17 RqfRT RTR qipHrd ^ 
R7q R RRR ^ 77T87 "^ff^cfridF ^ R RTR RRRT Phalli 
37RRR W dgol') ^TTcT slk RIRt' 77 RFI^ ^ c£RT 
R7R STRp pffRRTFf ^ ^IT^I y=bRI ^ 37|pcjch-pjpt 5 <u| 

■q^' crpt -qRiqf r ^ RRM rr ^ Pfrti RRfm 

3R7J37f 3pR ^=hl<4 Pc(7H^Pl=hdl (anisotropy) RR R) 
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Ttwr fmnt 

TO^RTOR fTOTTI H J K ■3d=hl RfTO =hc|<r1 TOTR TO7 I?t >hHhc 1 dsl Rtl 
RTftcR, r 4 affc TOffa RTf TJRTOf' Rt 3 ^ Rf RTOT «fl 

RdRTO 1928 ff ^l4dl ^ ql^TO Rdf<r-S 'HW l f><r-S R diRcbdl 

f^rorfroiTTOT 3 totrr toItoto) to oiiii^in f^iTi ^tsth r tot 

oqiOMhl TO ^IM^4=h RRd<Hd TO TOi' ^ < (rd c b qf RR ff "^T^FfeTcT 

from 'hWmV-s TOf hIR^toi RR ftsdi qf TOipT rriIto fq 

3?fc TO#f TJRTR7 R7f R^ RTRf Rf TORf TO MR Ml TO 
TO^SR Rt, R fcidydl^ch IpTOT TO fTOTI 

cRRR TO TO ^ RTR RRRTR TOTpT RTOTOJTO RTfsR fRTI RRR ^ 

rtto to cptot q Mrr tor tottr! to rtor ^ Mtor ^ 

RRTR TO Hl4tfi|cb RTOTO fTOTT afo TOTOTTf TWlfRR TOTMTT TOtl 

TO#T ‘TOR TOTTR’ TOt 
T§TR R H5dd^ u I ^pH=hl 
3RJ TOf, fRRqf RdO, 
1930 3 RRR RTt RiRR 
■JTOTOq R TOTOlfTOT 
iron TOTTI TOR TOR 
R <^ NJ M Rf RtRRR TO 

TORfn Iron 'll Rtfror 
^ftor ^ RR ^ fR 
fRTOT TO RPf RTfa Rift 
fW,*fte*W flpm<S=#*7=*F<*. 

TOTOT RTRTTOTT affc dlHNfd=hl (thermionics) ^ ^1 dRNp1=hl 

f^TOffroft TOt TO TOTTOIT i? FdTH^ TOJRf RTf TO? TOT# TO TOR qf 

fqroRf TOf ^roRf to tototr froir tort tr 

fqTOTO 1928 R cfTTOR ^ RfTO fTORfTOTTTOT Rf ^TfcTO fRRTR fTOTR 
R tro ^ To TO TOR RTRR fTOTTI TOT RRR RfRR 4fcTR7 fTOTRt 
Rc^TO TOR RfR TOT fTOfFT Rf TOfTR ^1 TOT TO ffcTOTOTRT RuffR 
cfTTOR efif %q RRR TORT 3f|T TO#f ^ TORT ^ RTR TOR 
fTOTTI ^ RT^ afk RRT fTOR ^ TOtTO' R TOTfq TORT «f I TOT^ TOR 





TORT- fTOopT 
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TOl RTO fTOF 4 TOFTTO 4 ‘=h<4l-S 4 ^ll'S’ TORT ®lc1NII 

TOi44 fWT-f^T cT^TT TFT-'^^cbl'H WfHTOf 4 ■^^<=hl <! H 
^T%wf TOT TOR TOTOTOT fTOTOI TOF# -?fh^FPf 4 feTR TORT 

rcf^rcf^fd^ 4 to4 4.totto. 41 differ tor 44 

1933 4 ^TWPT TOdTOfFI 4)4 4 TOT TOFT 44 4 f^RR TOT TO^R 
4 r STTI TOT <to) 4 'HKdh f4RR fTOFTOT FFT (Indian Association 
for the Cultivation of Science) 

4 14 id tot 41 Ht-TOUd FFTOK 
4TO TOT TO TOTORTI RTOTTO 4 
14i4< u l 44 pjTOTOR 4 HI H 
TO R7TOT 4 TOR 4l fcRT 
TOdPfl -^TR^TT TOTT f4 1940 4 
c>4> TFFR 44TTf4 RTF 4>dl ^dl 
TOFTI TOT TO TOT41 TO? TTT5T 
42 TO^ 4l 

RWf 1941 4 TOFR 4' ^ 

Rs-S-} 4 =hK u l TORTOfFF 4 41 eld 

TOpT TOTO-TOTO 41 Wl fR 
TOT 41 TOTORT 41 % fRRT 
4k 4lR RTOFTTO) 41 tor TOR 
fTOTT TOTR fRfdR TOTO 
TOl ffTOTRR f4Rf4TOId<H 4 TOTTOTTOTO 4 TO RTF ‘TOplFcTT fTORT 4 
TO#) TO4 R# RFItoR fTOTOI ^dftflTOIR 4' TOfcT TOFT TOTTRf4TO 
chNT 4 <sl4 414 4 <5d4> MNlPloh 4 )TOTOi4 TO TOTO TORI TOFJ 
#441 4 TORTfFTTO W 4 TOTOcT 44 4 TOTRT TO#) TORT TOR 
TOFJTOT # iRTOTOTRTOT 4 44# (resistivity) TOT RTO RTO iTOTOfRcF 
TORI TO 4f# fTOTOI 1946 4 RTOR To) Hf^gR (Knighthood) 4 
TOTOfTOT froro TOTTI # TO) TOT#! 4 TOp5 TOFT R#f fi^ll TOl 
RF# #4TO TOTlTOTIRF (National Physical Laboratory) 4 f4#TO 
TOT TO TORT# 4 f# # 1441 TOT4f4T fTOTO TOTTI 




to4 44 ( Hi^) wf to#4to 
rtoto 4 ( # 4f73#‘ m Pffim ) 
4M wrof # ( /# #3# g m 
Pffim) toto4 tot 4p toto wrof 
gw 44 TO to4t 3^44 /totot 
TO# 4/ 
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vwr fmnt 

1940 c£ R4T47 4f 44R47R4 3ffc 1950 ^ R4147 4t ^3Mt 44? R 
fWT # 47TR7t W1 ^[pf* W «kfc7 37^R4PT Rf4R4, 
fd^fdRk'M 3RJ4H 34TRt4, R4RFJ ^ -STP^RT affc 3RR RRccpjof 
4R444T 4T4-413T1 ^ 4414 f44T41l 1954 #' RRf RRR ^T 3?k 1957 
R ^llp-d 444RR RddHK ^’RdiK 74 34<d'<£d f474T R41I 

cRfddRd 4 ^r R ^htpt 47^ f4R4f R RR4T4 ^1 4414 # R14 3?ft 
^Rfcb'cfl 4f HHdld T[R4f # WI RR41 f444T4T STTi RRf 44Rf74, 
df-Rd Rlfecd sfk ohifdch 44Rf4 # 4>Pd RR7 4R dP-Sd %44 
4 M 474# |TR 47F1 841 f47 1#47 ^elldild R4 44 R# - 47)1? 
Rif 4i5ldl 4J4# 47t P-kddl 1?! ^T^rpT #f44T ^<dcl ^ sffc R"# - Ishchd 
#4 #4sl# 47T sft 4^47 8411 f4R14 4>t RR4t 41447RT #1 4f 47RRT # 
f^TFT 4>t fd dl^l'-hl 41 4jf44 R 3P4# cR^r 344R4 4 Tiffc f44fflR 
R^#t RITpR -HKk'HI # 44fsF74 RFT fpiRTI 

41 gld #lfd4i R4tR41R4T 4t fdHf u l 4t 44R4 RR7 ^4>pK 4 ^04 4*R 
4t RT44 ff 44R4R1TR447 RRT 44 47R# 44 fRofR leRTTI ^44 4 44 
Rll #4slT eft # 41[4 ^4§f |TR 3#4 d-p# 4R4J444 4t T JWT, “3RR # 
#R 44f 444 4# t?” 4414 R 4T44147R 4 47RT, “444, ?1M4 
47RRT RnRRRR 44 4TTR4 f44R 4F1 tl” ^44 4 47R1, "jJR 34Rt 
Rt 4ffe4 44474R 444 4147# Rtl f4 ## 4# 4714474 4ft, 4ff47 414 
R47 3#4 flR 44414741” 4R 744-44 4441 cflHRR 4>t 44# %47 
44^R4134f 3|k >Hl'-d.4 4fR 4ft tilddi t'l 13 ^4 1961 47f ^>44 44 
^RR4 ^3411 ^ 34R% Rt# Reft, ^ 444', 4R 4^41 sfk 47R44 RT44 
47f ^llddd^el #1-S RRI 







RRq 5- fRR^T tjR R RiO-s^bt RjR (Shirodkar Stitch) R 

^ifcjcohKch ^ ^cq R h^|^< 'f'l trq7 ^le^lfRiRoHcb Rt ijfRqd R 
J-dKMlT R R ^FT RR^FT WfcT Hs^f! ti 

IRddd HtR?T fi* , KU'=h , < ^FT ^FtT 1899 R RRt R f^Rt^T ^FT R Rfe 
R |T3Tri viichi HlfRnfRb FFT fRR-S=h< RT RlR R FFT X R R T TfTI 
fRsjr fRofl' R RR R rk ttr RIRfuf RiV)^ , R 
rR)R IRlRdHI RR wR 1 jR RRl 1923 R rRR FTT.RR.Rt.F^T. RR 
__ 3 RRrrR^rRMrR| RRR-5RjfcT 

fR fRRf fR?R R RtR'^di 





Rj 1927 R w^i fRRfitfr 
I R RiT.Rt. RR fRR ^rfRrr RRl 
" wk fRsjT R %f R 
5 j 'rl iJ 'S T iqi hR^R) Rft ^tR R 
fR wfci fttf ^sni fi?t ■hfRR 
^I'd^fsh^l RR HcflHdH yuilfd^T 
RRRR R|i; ^Roh qfRgi [RIRphR) 
R fRRi 1931 R R wr RtRf 
3 W FtRfI (RRFq) R tM 
lR T rqi ^eR R 
... to Rfe 4? 
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Tlwr fmi^ 

Ft tt.t). TFjl Ft FFTdlTT F FTjfd Ft TFttF fFFTF Ft FT^FTFFT 
Ft SRh^cI Tt FTTF FTlt Fltl 

t.t. FTFdTF FfetF t sftr TFFFF: fFFF Ft fFFTTFfFF FFTdMf 
t Tt 1337 f, f^RT^f Ffttf Ft ftlF 4,000 WT tl FIT 1 500 TFTdFT 
sfk 650 Tdlddtd J . TFF tl 1845 f T*#RT ( FftlFT f mRmh! 
PdPdC'HI d.&fd Ft fF FFTt 'JTTFt 3M FIT ifdITF fUf^IIciI TIT 
tl FtFTT ^TTFTTT F IPFTlFF FfF^ %ftFT TTFt FFFT F 19Ff 
FTdTtt Ft 3TF F dtflFT FT FFFT ojfdFId) FftF IFt FTFT F fFTFT 
FTI 

1940 F Tffs tflFTTT FIFtF Ft TRjfcT F^ TFttF fFFFT F ItlttlFTT 
F FTFF FT^FTFFT t FI FT Fit 3TTFF fFTFTI 1941 F F F1FFFT 
FTfeFT FFTFFT FTFdM Ft TTTF Ft FF)I IFFt FTF-FTF FFFt 
fttt FfFFF Ft FTTt Tit, fFFF t FFTF Ft FFt FFFF Ft FTTFl 
FF IFTFF FFt tl FR^ F FFF1TTF flTT fTFF FFt IFTTTlt F t 
TfFTTFT 14 Tt 16 Ftf FFF FTTt tl IFFt ITTT fFTF Flit Fit IT 
FTFtfTF Ft FFF FTf FF3FT sftT tftd itFT FT^F itt tl FFF Ft 
Ft - ' BFFTTftF TsFlfd FTFT f| sftT t?T-fFt?r F FFI-FFI °FTWT 
tt Ft feTF ®(<FMI FTF FFFT I t IF Fit TTttt t Tt t Putt Fit 
■glF ltd, FF) FT'-KFd! Fft Phcrt FFltl FFtt TFt FFFFTt Fft 
fF^fd Ft dldi FTTt Ft ltd. Ft FFFT Ft FJTFIfTFT FF FlfF^FT 
ltdl I d,F F jHM Ft F JdK 5,lddl Ft fFFFt Ft F^F FTTFl%fFTcTTFT 
Ft cjcddl t fFTTtlFTT t TFJFtFTTTSt (Tuboplasty) Ft FftFT fTh^M 
fFTF) tl 

1950 Ft FFFT F FFfFTFT Ft ^Tlt fdFTlt F TFd: it Fit FIHT 
F^FTF FFT TJF TITF FTI FTTFt ftTF) FFTF ITU T^TTF) FF, FTFJ 
IFF' t Ftf Ft FFTFT TTTfFF Fit ^3FI FTFt-FTFR lit FT# IF 
itFTFT FFTFT ^ FFFF ^ ftlF F^ ^ 3TTFFFFT ttl IF FFTFT 
FF FIF F^FFF FTTt Ft feTF Ft-FF- tFTTtlFTT tFTT^F Fit °dfdd 
tl F^lft Ft FITt F ^ ITFF FTI Ft fTFfd F fTFFt Ft 
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wm^r TT^fm jffrr ar^rj ( ^wwlfz) w>rrm #' jffor 

wtft ii itt ii 




RRf?TR-RNT RR 3RR<m 1 ri<R 
4r RR^ #T RRf «K<rlM7 RTf 
RR^TTI RRfcTR-RNT R>7 R^fcT 
RC R#f fepfa ^TFT fRRT, 

rtrfr RRfcRqr ^ ^rr rr 
rrirr rr r) qRtff&i #fr 

RRT RfsFR %TtR 34cjt|cj 
^llcfl 'll RR-RR RRR: R) RF7 
RI^ RsfRTR efft RTRRT R^ RRT 
^ fRTR ftnt'SRTT R RR7 
ReR Isbell fRRR R"^ sffc 

Wsr few wrr 3T$rr ^ ^ 

( $H°hui)&) w4rn jf R^RR RR RR^R R5 $R R RR5 
^ iffal wf RR R§7 R7?77 fv jfkRiRfd) RRTR RT r|rt fRRTI 



1955 R 5W( f^RfRRR R ‘RRffRRT RRTRPR’ (cervical cerclage) 
RTRR5 RTRRfRlRT RR R°1 r fRTRT, fRRR RRT-RRT Ri frRR RfRRt 
RRRlfRRT RRTfRR Rif tl f?RlRRR R RRR RRfcfR Rf RRRR Rf 
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Tlwr fmi^ 



Rrl M. Rf^ <iM c h< u lT RR 
RTfspRTR RT fRRTTI 
RRR R? RTR ITT 
PFcrRf^RI R^FRf RJRK 
|[R ^ RRJ RRRR rpffrf 
RTR^PTR RTR *ft 
RRJRRtl RRHR 1951 
^^RF^FRR- 3RR?$R 
#RRRTr3kfRR 1956 
R Ah'T'H ( ^deTl ) R fR 
RTh^H RR fRRf fRRTFI 
^RcRf RR RR^ §>HRl9, 

*ft HtfcRf) f RRf% 

fR) c1RH1r> R *Tdl^ 

Rft RRf hRh«S RfR^Rt RR R + d RTR^PTR 13TF RTI R’l<l-Sch< IgR 
^CsHM ^ 1R5 Rff RTR RRi' fR5 ^IcrRlshRI RR cMd-il RfT cl <1=61 
RT MR R^ R^fPTcft RTF RRRTR ^dTR Rift 'll RRTft RTS RR f^RTT 
RT fRT fRRT RjrjRRfcFRf R fR ^leRlsh^l Ri <r<h) j |] ^ Rf) RPRTRRT 
t affc fRRR RRl 

fR RR RRT^PTR RTF fRRTC PTFRR idfl-SRK RT) fRfdR Rjp RR)iRT 
^ RTRTR Rcf)cT Rft RTdt RT MtRF RT RPR RBJ^ ^Fl fPTT)RRR R 
fRR^ Rlt R RTR fdRIT t: “RTP) fRRRF R^ RfcF RRRFR RR RTR 
RR?) 1R Rt, 3Tf^PTR R^ RRR) RT^ RRRR RT) R RRRR RRT 3?^ 
RFRPf Rf) RTR RRRTT; RITP) R yfdfscl fR dOd^l RT) <^6cK RRT^ RR 
fRRT? ^ RR 3 RRRTI” 

1951 R RvR RTTTTRR RPR RIR^RR## (French Society of 
Gynaecology) Rf TRcT RRRR) TTRTT)R ^ RRRF8R ^ f?Tf)RRTT R 
RR% RTR^PTR Rf) RRf fRRR fRRT^I fTRf RRif)^ Rf) RTcT R R% 
cf(R cf^STf Rf) RRR) R RRfpTR-RtRT RT) RTR RRT RTI RRR if) 




RR7/3R7 ^ pp? 3jkfR f^RWT 
wfatchH tfezr fmfeR 1 fam 
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idld-SFR FT) slid 1|3TT fd ^<r1dd<F dd d =hK u l dF df FTcT d 
cF^ IF FFF Fi feTR Fi^H^Fd 'll cidd 3T c pft' dFidlFi I FFRTTF 
FR WF FT ycj<ufl FSd (fascia lata) dR TFT d FTFd d dd FF 
3H<d J l FR ^TTTt ftlHlH I Ifl Fid FdFTF FF fTTTF fFTFTI FI 
3ffq^FT FTF ^fFFT F7 I ‘^idlFR dfq^H’ d FRT d FTFT "^TTcTT 
ll 3rd Fldt FFTF dfeFT fddFFR Fd IfF i^NK d feTR FTR 
Fidfti 

fddFFR d fdfdcm FfdFFdf d FfF d rt)fff dt fddi i960 d 
srd fdd) 3RjFd d ftfr ft; idid “FFfd^jRFF z dRFdfdFF 

"RF ON^diVldr (TRjfcT RF TFldF Id^lM d d J KM) dlHdi RFT 
RTfFFF fdMI 1963 Id 1970 d FTfRT dd TFf?Rf SRT TH*FlRd 
RFTFT d^fF ddF fR WpWfoTWt (Progress in Gynaecology) d 
TF*F 4 dfc 5 d feTR ^dd ‘‘fFFRFdFF TffdFF” (3RFF 
FFdTF-dFT) ft: rft-rft f^ftf Hhsiii FFdfdF tffttrttft 
( genital prolapse) FT Fdfd FFd fFFR 1967 d FRFTF RF FRFTF 
■gRI FHlfld RFTFT RFF7dFT fR 3y/V/d/c:qW RF - WF^WFWt 
(Advances in Obstetrics and Gynaecology) d fddl RRFF FF-fFFF 
FT F^FFTFI c£ f^R FFfFTF-ddT FT RFT FFFTR RTFTd FF T^TF 
Ft fFFTI 

7 Fid 1971 FT) F>F| d fddlFR FF IlFF |[3FI RRdf FT FF 
IlFRT FFdlF d F>TR d ITRTT SRI IfFt FFI d Ft.RR fddFFR d 

dd f%t fddFFR d if ddud d fftft IdFFjdf ft rt(f FRd 
df didl i rjtf d Rdtd dd iTRfFRF tfff Fid FfdTFT Iff d 

TIFF TRFTtFT (Rous sarcoma) F1FFT fFFIRJ FT RTfFFFd fFTFT; RtF 
F>TR dRTTd FRTT FF FIRTT FRRF ddl FFTI FTR d FRtlT d 
dddRR FFUfTR d Rd ffFF FRRF irnd drr (Virus Research 
Centre) d FFd fFTFI I 

WFTFTFT d FFdR d -SlFd-f) d' dd d 3TFFT ^ Ffe feTFT FT, 
FTRJ d HfT d FFd fFFT d FFF FF FlpT 3FFT FRd dl 1976 d 
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Tlwr fmi^ 



Hdls< cid4l Hc 41 ^ -sT°hd<. Pm'I'S'+K AhIR'MctI ft7R 

(Dr. V.N. Shirodkar Memorial Research Foundation) 4t 
RlHdl 4t 7544 3 tR IhcII 4 'HHdl 4l 77T35K 
idRII ^ MI J l4 hRc'IIBTT 4 t T^|Rn 4 4h< 4t 4-1 =h<dl 
■f 4k RTR 4 frR lcjqi^<14 441 'll 

3RRT R77T ^l<rdPdRtiC'H=h 44 4 ^4- 4l<l-Sdv<, k ^Ipf 

4 'kkTR 144 4k dH-IK 4 'HIHlRl'^) t t 4 4 J I$<1 4-f 4tl 4 
■fT^TTcT 4 14 X R ^TRcT >H<=hK 1RI J lfdd ^llPdrdlrd R7?' 'hIhIcI 4 
7RR 4 4k R#f ^TRcT 4 4RK Rt 4F3H 7R (Family Planning 
Association) 4t RFFTT 4tl 1971 4 ^RcT 77R1R 4 Rt.'QR. 
Rk'W'M 4l T f^ T T fk^pnr 77 TH^-Hlldd 1%RTI 





m 3fr( $ ft 3 ^ yftzm4 iff wtur, 4 

fWF MW* t 3^[ ^ Tfff ^7 wjcfrq ^sf ft 

Mrt'jvf tl 

- Zt.3 IK tfmzt 



4t.3TR. ^I^IeO ^T 3 T R=RT 1900 ^4 <^<rfld<r1l^ 4 |T3TT 4t 

fcRjf^nrc# f44 4 ^ft44 ^ ^ 4ft4 tr f4rcr *4 zt ytft 

't'l ^icb IhcII 4t. ■SRFTT O.cb 

wr4t f^rr^r 4 4i 

^4 'SRff'^W f^T^JT nf44 
^ ?t^t 4t4^tr arh 
(d<?r^K.H<r<ril "4 ^ I 
f^TS-T'^FT 4 4’ 

=luf <*H I <rH, WW3 ^ TTfcT 

cFhRRTT T=rm ^ TrfeT 

tJtT cfN 44 4^ TTT^T-^^r 

WT ^ TTfeT IWTT 4t ^TFRT 
^4i 1917 4-' 44i4 4 tt^rt =4 
4444t 4 4t.F^rc4. 

«W 14wt) ^ ferc; <ffedl 
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TlYFT fmti 

fddTI 4r4d 4t TTSlf 4 ^TPT 4 ddfdTi fWT 1RT idlfdd 
sSMdW 4 i4t 4i dm ^ Jd-MiRHdT 4 4ki dmfcHd 
<s4)A 41 ch dT 4 fdd dlcHdl^ dd fd^l 4f4d 4' d4 dt.dt. 4 
4k it. 1WI 3WR 4 ddTdl; fd fdSdi dT d44 4dd dT 
d*dd f4dT 4 k d4 dd dm it.ddit. 4t d^4 ddM d4t 4 
dd 4ddt 4 dd did ddfdT fddd 4 dTd f4dTI dd 4 d44 
4f444t 444 4 TdTdd fd^H fddFT 4 4dddf d[d fddTI 
ddTdfid 44kdT (chemical synthesis) 4 dd4 dc^RI dl4 4 fdd 
d4 HS.l'H td^dfddldd 4 dT fdfrTdd 4dTd4 ^<dbl< 4k did 
JJCWiH 4 ddlfdT fddTI 

1927 4 dRd dldK 4 fkW 
4 fdsji dk 4 fid 4kn4t 
dt dd dild fkdTT I ^ J cr) u 'S 4 
4%d: fd^dfddrdd 4 ikrdt 
4 Id odd dlifdd dddd fddldt 
44dR 444 4tddd 4 d4d#r 4 4ddi4 fidTi 44dR 4f4dR 
dd 4 44d 4kiTf4 4 sddd d4 4k d4 4tdd ■jddTR 4 4t 
>h j -hi14ci fddT ddn 4ddt 4 d4f4u d4 4ddTd d4 4tdfd4 4k 
4)144) 4 dd4dd dT ddddid dil4 fddTI fd dtdddi 4 fdd) 
1929 4 d4 44dd fd^dfddldd 4 dtdd.dt. d4 ddTfd TdTd d4 
dfi 44krc 4fddd 4 did find ddd 4t 4ddt 4 dd4 4d 
4tdd 4t dd4 TddPJd dddT ddTI 

dTdsfe 4t ddlfd dT4 4 dd 4ddt 4 dp5 d44 dffdldT 4 4tdd 
■JddR fd4d 44d7 f4dd 4ddT 4 dTd =hl<4 f4dTI 44d7 4dd 

TdTTdd fddTd 4 dd4fdd 7J8d-fd?4dd (organic micro-analysis) 

4 3d4 did 4 fkd Pdlsdld 4l 4dl4 4 4^Tdd fdddfddldd 4 
fdfdcdT-dTTdd fddTd fddTd 4 44d7 44 dl4 4 dTd 4t did 

fddTI 1930 4 4ddt did! dTdd 4)4| 




1934 4 d44 3TFd fdddfddTdd 4 TdTdd fddTd fddTd 4 
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zt.sm. itmzt 



f Tter ^ ff ft fttf 3fff f^ni fft F^#r FfF 

%FF 3 t^FFl'MIF wf, FFT MldFsbH ffll sffc FRTFF 
fF^TTF F) tjch 3T?^RT 41 cl mi FT)F <4^ Ff) RFlHdl Ff)l FF f!f 
fcRclfclFId'H 4 FF FI <l , HNpi c h y| 41144] FF sflFFfF <>HNd 
fc(FM Fi TO; IfFTF) Ff) FFTFFT FF d.li4ml F) ■^flFTTI fFFf FTFFJF 
<$ '■$]-] 3TFFT FffFFF^ <n j llclK FTl) FsTTI fF 4lFF F^ FFFl FRJ 
j]fscb<F FfVIf fFTF 4)F-IFTFF faFM (biochemistry) fFFTF Ff) 
3Tk 3TFF) 'Hl^fc+xrl X R FTc) |[F 4FJT FT F=hdl FT, 4) 5 fFT.FT. 
f°RTTMFFZFF 4 IrFF FTI FFF Fi 'afcT Wl'HlsO Ff < Hf 4 u I F 4fFT 
5l c h< FFFf FlpT 4 '^FT WF) 4 F) FTrFFF^ FTFF 1FTFT sfk 
37^F^ ^ 3Fl4 41^ ^ WFI ^ # 3T^ f^^feHFFT 
4 f 4 IFTFF 14?tM FF HlRddi FT)F FF F^T 3TPT) df-S. FF FFT I 



^ pcrccf^ 4 imz\ Ff fff 4 ftft FTdti Ff ffff 

4 3n4 FTF) <>HMdl sflT FFFFFff FF IhqUI ^FK 4) FFTI FFT 
FFF F^F Ff) F^T ^-sl 4 FTdfFT IrFF IFTFF fdFM fFFTF Ff) 
fFTFT 4’ FTdTI W FFFF FFF) 4) F)Fl4t FT) afo FFF) 
FTF Hstl-H FTFT FsFI FT fF 4te-%JF F Ft <J'4)A FFFT FTfFFF^ 
Flit FFTI fgdld i^Rd^S Ft ‘RFId^ FTdfFT Ff) yd] J Rlldl FF 
^hNhH |T3F 3?k FfFTFt FTFF FFT efltl 




?hKf i ftm $ 1 7F F7F m ?t whws 

(Flavenoid) wf ^WtfW FRF FF mfcFT 

f^wfm fami 



1949 4' FfFISt FT) f^Rdt 
faFFfFFITdF Ft FF- 
FidMfd FR 4foT T FFR 

■o 

4 WFT fFWF fFFFT FTT 
FTFfFR WId4 F7T fRfTFW 
fFFIl FlFTSt 4 W 1FRTT 
FT) RFIfTRI slk STFFFTTd 
F Mi^'fdFi <icMI<|' FT {'HiFd 
14^114 FTI X[F^ iFFFRcfflF 

Fv^ rftIff Iftfh 4ft ^ 
ftT4-ft)4 ^ 3|4 FTF 4' 
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TlYFT fmti 

RfRRT RT R £$13 <$i4> Hpf'v'fi 4f RT)Rc6l4 =b<^ Ri feTR 3R4 Rl4l 

ztr 4 fRRFT ztr r' f^W, *>rt affc R*ftt r^ RtRR.Rt. zroz 
rt)rrr4 rr4 rtf) 3T^cn Rt rttIrz 4i RlRTst 4 160 r zrte 
41 uR.irr. *$i4) rtt hi4'v44 Irvrt sflr rtr fRRriRR rrt 5^k r 

3TfRRT RT)RRR feTRh ZTR)- W% RTR RfRRT RT R" ZR t 3TR 
4 rT-144r R^t ^l^lch RR RT)R RRRTRf 4 Rfts RR) RT RTRTR 'f'l 
RfRTRt 4 RR7 rrr ^7 q tfmzf 3# /q 7H7/JR7 RZ gfwY'H (Chemistry 
of Vitamins and Hormones / (qdllniT zffc sTthH) RR TRTRR 
fRRTR) Rt Rrual I tHiPi^Ir Rt RRR RTR Z^ RmRl tRYRfRRTRTR 
Rt R<fRRR RcjRRR-RTRT RT?RTRRT (Professor Emeritus) Rt RR RT 
Pl^Rtl f=FZT J NI I 

RRTRfcTRf sftr yil^Nl Rt RT) Rt ych|< 

stfc )4i4RRT r RfRTRt Rtt 14 4) q t4r 

4tl RJR R Zf(4 RTRTR zftr R-sSol Rtt 

fRfRZ zrsrrfcT^ff Rt rrr) Rt tjis,c4) 

(pigments) RT RT)RRr 4 iRTRTI ZRf4 
wi RR 4iFW) Rtt TTTRRT3tt' Rtt ^qTTFTT 
Rtt s|R TTTR-TTTR fRRrtrR’R r^ ^ RR 
RTtRt ^RTR fRTR Rft ZTR TRTRR fRRTR Rt 3T«TRR R ZRT f| 
t^R-RRRtRR (Biosynthesis) ^ RRTt RpR 4t 3^T fR stR if Z^#t 
RRRR?fRT RR4 fRvRTI %R]TRR §)r ^ RTR Rpt RTF) 4hl<4) (lichens) 
RT TTRTRfRRT RlN RJTR R5T4 RTF) R^RIRt RFR) RTTcftR 4l 

rIrisQ Rtt 14 4lq Relief RRRR RR RftRRR RTR RR 3T4RT RRZTt Rtt 
RTR fRRTT - IR4' %fRR7 RRT sktffRRT 3TR?RRRT RftRR, RRcflR 
ZfTRf^RTR STRR^-RTR RfTRR , RRcffR <^14 STRR^-RTR RfTRR s|r 
RRTFJ ZRrf fRRRT R#TR tl RlRTRt 4 f^RI, RRTFR, iRRRT, =FfR 
slk R8R ^ RRR^RR fRRfRR ■hIhRi'mT R^t 3TKRRRI Rf)| ^ rTRRIRRR 
sfk RTRRR R^ #8JRT, ^RlfRRT RR RTR^fRRT RRTRR (UNESCO) R^ 
%fRRT RRTRR7R Rt R#l Z#' RfR ^ RRRPTf R RRRRR R 
y^lllRR fRTRT RRTI 1961 R RfRTRt tfRRl RtRlfZt ^ ^<ril RRI 





fot.sm. fofmfo 
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fcRcffcRITcRi' ^ -SI'+rfAd. 
RHR RRlfa Rf fo\ W 7 TTI fo 
*TRcffa f^fPT Rnifcr sfk 'RRcftR 
RT$F f^TH 3 Wt ^ 3T«T^r 

*ft iti 3 ■qfw#' 

- ddlZ6'l (Tetrahedron) sffc 



RTRFRB TntSeT ^ RFRR fo\ t£| 



1963 R ^TRcT RPRRR ^ RRf R^T 
^FT R RJRliHd fRRITI 



OH O 




CH 3 

fo'dfof i wfwrrr fo rfofofwr 
(o-methylation) wf TTWfofw fwT wff 
fof 3 m wtrtr wrwfor wf w< ff ii 



RtRTSt ^ fR RR RR1 h£r^ ^ h!^ 3i=hl J I5<1 
cbcfc^figl Rfl SIFiTri RR^ WRt RR TfR RR7^ fjRT RTI ci-sl-} 

RR^ WRt Rff ^fl"— WFT R RRR Rff, fRR^ RRfRcT RR^ RT Rlf^R! 




fofofof i fow Tf TJW wf foriWddl W1 3 ? 8 RRR fwwri fowcf fo fofo¥w 
wmsff fo fofowr wffmnfo’ wf rrrfow wfof wm for 3Tf.fof.TT.rf. 
(odap) wfmii wfo sfofow wm fo forwr rr fof rrF wpwf fok w fffofof 
k rwm wf ttwut ii fof.fof.TT.fof. fo fomwrm wn fom m-^dfod (l- 

glutamate) WPTW fofoWT-wtwW (neurotransmitter) fo RJR WTTWf 

forwjmw wtfm wf fo&wr smi 
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Tlwr fmi^ 



RRRRTT RRRT 41 RTTfRRl «TTI 3RRl Fl4 4 RpR T?4 4 feTR f44 
IRRRIRRTcRR 34 34|4) J I 41 SPRSJclT Ril ichK 1RRTI WRi 4 

34H-1 ik^h f48JR7 4 TTfcT , H J -HM »M=KI =h<4 4 pRR <ii=b 604, 
654, 704 afo 754 *mRh m rrWcrr trr Mfa f4Ri f 44 
*hls{l 41 RTR 4 rr? f4f4RT 4f WftcT ^ftl 

^cjifi^Rj 41 RR 41 5(lq|sO 3r4 w4 4 HI J Pv<!p1 sfR ■H6NC1I 4 

fcRR R^ Hl^J5 R?4 4l R<rRl RRclRtll^q 4 RR7 41 RIR 4 
Wl'NlsO 4 RRIRR 25 WR #T 3RRR-3RRT $HKdl "4 fRTR 3RRT r4i 

IRTTRRTTRRBR 4 RT1RRR4 =h<4 I 4 Pi <4 14 cl RR 4 fRR 4 R>H 4 =hH 
■rr rr 3Rf4 r41 *$i4) 4 14r4 strrr ri 4 sfk rrr4 rrrttstI 
tr r4 rr4i r 4 341^11 4 14 4Rif4ff4 4 rr 41 trrft Rirpt, 
14 44 41 r44 "HiRI crt 4rt r 4 4, <$iR> rIrfrirr 4 Hrr 

RTRR rirrr RRTRRTI 1965 4 r44 3RRT RRr4 144 RRRRRRR 

R<rR1 Ir^rIrrtrtr 4 trtrr Irrtr fRRRT 41 rtr rr Rrti 4 

3TR4 34|Ro| 4 RTR RR5 RRl fRRFT 4 RRR RRH RRT RTW4 4l 
RRpR 4 1972 4 R<rR1 IrRRIrRIIcRR 4 Rp£ RR p4<4H RTPR f4R 
fRRRfl rri? 4 4 14rft 4 44 41 RTferfRRr r4 4 rr4 4i 
rr4 rrr4 3nf44 rrrrt rrrt r^i rr4 rtr 4r rr4 
4 fcRR 4f^ 3TRRTR RT 4RRRTRR RR 4f^ RTRR Rl4 RRTI RRR 4 
RR RRTR RRR RR 4?RR 27 f4cRRT 1975 Ril RR gldcl 4 1T34TI 





ddTdd Hl^clO dm WTIcT %rfdm d fdmM dTdT dTt fddd d^ 
ddWlcWffcSfld dddt d* 1^ Wg§ ddd fcdld'l I dddd md 9 
dd^I 1904 dTt dd 1 ^ d |dTI ddfnT 3 ‘ddTdd’ dd 3T«f ^dT t 

‘WJWt’ drfd did dfdri fdddT ^feHHI Id fddld dm dft d%dT 
ddd # dW f^l ddTdd d^ tdcfT dm dddf ^ ddtj m#T 3dFt 
^ dft 3T^t d£T^ d^ fdd; d7^ dt ddd dTdTt dm #ftl ddTdd 
d dddt dT#dd7 ddl^ dd^ d dfh 13 
d*f dft 3RdT^ d m#T mfdfTd did 
fdidTI dTol dff cbHdkl di dddd ^ 

SWlI dff dm? ddt dd dTdl ddcj 
dmft fddd dft dlT^ dft sfd dd3 

mft ddddTdT mfdd dft I 
1923 d' d'dTdd d IdlTdTdTd 

rd^cjft^ld'M df ffdd Isbldddd 

dd#d d dt.dddt. dftl dd ddTdd 
dff ^d Sddtdd di dm fddmd Iddldd 
fdI8Jd7 Icm+V-s Wfe i§dfdd)d ^ f^l 
^ dm H OH I cl ddftdft' dddTfddTldd!' 
sffc fprgdd dT^fddTd dldT^dt 
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Tlwr fmi^ 

(Indian Botanical Society) Ft FTFTFF7 3RF8J ?)| TFF FFFF FTpT 

siw frt) $t ftfj fff ^ Ft % FFf% ^ ?FFt' Ft fffr fff 

FRFpt Ft feTR FFt FTTt ^tl FTFJ Hl^cid Ft FF F -^-sfF'tH Fit 
RF7 ^TT Fc^F WF fFFT If’HfTI ^t 355CI 7T FRTRT FR T^ ®tl 
■§-siF<tH 'Tt]<r-S-FTFT3Tf FI FFTFfcTFt Ft Fjt RFifFF FR^ Ft feTR 
■JFT Hl^ciO Fit TTTF ct FT?t ®tl 3-5)-) Ft Hl^cid Fit FRTFfcT 
STT^ifcT fFRFT (plant morphology) Ft ffFqTFt RT Pu <2111,1 RF7 FTT 
R FFR, “RFl flFR f^TcTT 3TFt ^ Fit 3To|?t fRTSJT ^ Ft 
FRFTF Ft 3TFt f|cm Fit 7TFR7 HMdl 'll ttTT 7|R FF ^FT FRR iff 
F<R FT7T , HTrJ ^ RF7 RFT IFF ^FR FMI FIScll R FT FT FFF Fit 
37Ft FRTRRTI” 

FTRRFTt FRT^ F FfF gtfit'MK $tl FFTR RF.RFTTt. ( 1927) 3?k Ft. 
FFFT. (1931) Fit FR1 ^ FFfFFTF Ft FFfc#T 4' RTt Fftl ^#f 
FJRT RRFT FRt FTot FTFT (angiosperms) ^ SRRifcT fFRFT, FTFFT 
sffc FFFF FF 37?FFF fFRITI FFTs? FFTFT FRt Ft FTR FTRRFF 
3TFt iFTSTFl RFfFFiF Fit RFFtSFIT t^t FRI "3? F Fill, “3TRt IFF) 
Ft feTR Flft FRt Ft FF 3<-6lt fFR fFRTT t' I” FF F^RT FRtRFTt 
FTFt Fit) Rrtl FFF( FTR ^t FFT Ft FR, 37TRTT, RTFF FT fFR tRRRTt, 
3-5)') 3TF% RT> Fit fFFT FFF fFFTFTI 

1931 ^ 3TFTF FFTfFFTFF t) ^FRt FR) 

Ft RTF FIR R#t FM Ft FFFF FT RTfF 
FTpt 3TTFF FR fRFTI FTFFf Ft 3TFTF Ft 
FTFRR R#t FF RFTfFF FR RFT TJSFFFf 
sfk RFT TJSFFufFT (microtome) TFTkll 
(TJSFFKfFT FTF) Fft Hclcril FFT FFF^ ^ 

FFF 3TTFT tl) FT ^ FFFft FcFt F#F - 
Ft FTFt TF7F FFT Ff FT — F^F Fitfe ^ 

TFT1RF FFT% 3 FFFft FRF FRcft «ffj 

Fit FTeJF t fFT FF fFRTt Fftt FT FFT Ft 
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TJ Wf ftTT ft ftft ft W1 fecblHsby 



ftft IRI ftft ft ft H<MI ft <=h u l Hsi/ft t rift fftftn 

(fertilization) ftcTT tl FF fftFT ft 3WZW1 ft ft#T tlft t 
ftfc FT# TJF ft^T ftclT tl TfF, BfSim TTT TIT ftftTT, 3Flft 
3TTTTFT ftt fftF# ft ftftR M TIFT t ftl ftft-ftft FT ftft ft 
TF ft TTOT tl T^T ft ft# Tift ftt l?fTT FftfT FT# ft t# 
TFFT-TFFT Ftft tl HI# 1 # ft FT# T# WTI ftt Tf yTfdftf ft 
fc( c hl'H ftt FIT yfftiFI TT 3TTTT ift^ll I Ffttft Tf)F f#M ft 3fH^ 
3TTTT ft fft# ftftFFTBTT' ft 3TTTT FT T# TFffT fftTI 

1936-37 ft FTFFftt ^ftl ft ftft FT FF TIT ft Tif 

fffl iFFft-ijF wfftr Tift ft nw iti fftftr ft ftfcft ft 
FFTF Tftlft Fpl Wi fft^TTcT fttTFF-TTTFfcT ft^iPlT FTF# 
ftn ITTFftt ft ITTF TFT fftTI 1939 ft Fftfft TTT fftFftftTTTF 
ft ftft fftlF TT FT fftTF WPR fftTI FFT FFftt ftft ITcftT FTF 
fttlT sft fttRK TFT ftft ft# ft ftftftftt ft IFF #1 TFFFlt ft 
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Tlwr fmi^ 

FTFiT UwUW'M 3 10 cftf FiTF fFRTT 3?fc FR cH^fd^ii^ FiT 
TR 4> od d I — Hocrl d I d-l'd, TFlfdd Rhdll 1947 tf dddR Ft T f?^TcT T J^f 
HlRh>K1M Ft STf^oblRdT F 3dR Fddl F)H Fltt «SlA Ftt fdddl 
Fttl FTFJ FFt Hl^dR Fit "RFi ^TT RlHd u l fFFlT fFFt ^ ddi<l F1?t 
FTRI 

1949 R (Rordl fR^dldtllold Ft FFFTFFfd hIRh RIFT (Fl ^TRcT tf 
FffFF 3TJR1 RTFTFtF Ft ?t) ^ HIstFFTt Fit FFpfRfd 
ddT-dfdidlTF fFFFT FiT 3T«T^r FF TF-FlRt Ft fFR FTFfFF fFRTTI 
FF Hl^dO Ft 41dd FiT HdlRTFi TFdlcHdi RF TTFkF dd<F TFTI 

1950 ^ FFFit FTlW ^T-^ FFi ^ "fFit «ftl ^ SP^JF ^fdddd 
Tpjf FT FFFF ST 3?k FFFit FKFRd fFFSFT sftl 3 TWFKt F 

?T FSF FFF FrttF FiFT sftl ^ FFT f^FT afo itTFi 
fFTSTFT stl FFFiT FF STI - “Fi4 # T RFT tl” FFdt FRRf sfk 
HHd'J'd Ffd $ atfc ^ FfcIFT FiTF FiFt TFtFiTT Fff FiTTt ?tl 
3 FFt FiTF F 4 t FFF Ft FTFR «tl 

HI^RdO F Fdt sSIdl Fit d)H d-tldd Ft FFFiTFTf FT FTfF diT-t Ft 

%F itftd fFRii Ftt-Ftt FFrt fftft rt fft irani fff # 

fFFFT F 7fF FFfd Fit afo iFFFTT 3 Ft FFFit FTlW fFdt 
FFTTFT, MFR ^FTf Ft ^*llRl°hl Fit Ft FFFTfd TJF-fddM F T>fF 
F J fl sflT ^T Ft fF fddd FT FTlF FiFt FPtl 
Hl^dd Fit FT^fFFT FFTFfd TJF-fFFTF 
FF tFFT FRI RT FTFkTT i?l 

Hl^dR F H«2ld<Fl F F7R FI^ T ffFf ^ 

FFFF Ftt FFTFtFT RtF fFFFRtl Flfot 
fFRTt F H«s(d<dl F FRT dlRl FTstf ^ 

C\ 

FFFF Fit FRFFT FF7 Fit Fit sftl fTT^ 

FtFt Fff FjFT 3TFFSTI Fff 3TFRT FiF 
3itr 3d=b FFFF Fff did ^ cIf! FFTFtl 
3R FRtf FI^ -qtRf Fit 3T^Fi FFR FFTfdFT 

C\ 
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clMT MRT TRRT 8TTI 
cl 'HK =h<A Mdl ^ 

IdO, Ml d=hil=h ^H^Pfl 

-gi; M^ 

RlfsfM MR 1R RS MR 
i] RTf^fM cTRT 
WMRftM MTWfcl- 
MRR Ri gfo TfcFt MT MM MS 1IRTI f^ccft RsMSfWRR M 
Rpf ^ RMT MM MRtf RT JZfs^WT z M R RT 




tffwflWRT it MM ^<K1=b IcHal I MT ^Kldi HM R-JcP <^fd 
ww\ Weft t afo rtmt rrmi wt mm tfM m^ mmri' r Rf 
iJMT 'tl y^RM 50 M^ Rt TR PfccIM MT R^fM TRFlf X R 
3'ccl^ fMM MS tl 



Hl^cjd Rf MR R MRRfcTMTTR Rf RRt RRl Mf I|RT, fTlfcR 
RM TRJM RRMpTMIMlt HMdl MMT R I MRRTT sffl MRf 
MRf R Reft Rcl fNf Rf ^ ft Mf RfRM Meft MI MR RRMT 

■o 

fMMI IR ufMM M MRtf R^M RpRT ^PrI Mt MTMMT sfk 
cflM fMMI fReft Mf MTRfcRf R MM -JRM M fc WTtTT 
3jjW MTeM (The illustrated Flora of Delhi) MTM MIRTH if P'Hsfl 
Mlfl Ml pMTcl 50 MMf it Red! Mf R^feT-^ftRt sffc MHMfcTMfeRf 
Mt feR MM RfMfR RpR-MR MT MR MT T#f tl 

1951 4' M#t HMfMMM MMTRT RTM W MfMHfrfHFR Mf 



1 fjfnsjf wt w+Nd wuf wf %m 
4*if wf yrfm mt dhTud $jird<* dw fmh 
MT MI Mf fdZ. M#f fdWT % W-ttt Mf 
Wef H<Hm Ml WI f&fhftj fchtfn 
rmmt mm 4$ # M, /mtm 1 mm if w 

3?7pT #' MR 37Ff M7M1 'fc/7 M WM77 Ml/ 
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Tlwr /ddk 

ddimi dff dfk did k 3<Hcbl (cj^lM Hf^chl WT^fWP^foTTWf 
(Phytomorphology) djd dftl ^Jdl W^ff ^ dksld dk WF ddT^ di 
feTXr < 5 - 5 ^ d qi/2'/^qf,/ (The Botanica) iiHd) djd dff, 

id >H =bl ^6<rfl ^PicjRldl ddifddTdl 'HI'HI^cTI d><cfl dtl dfddd 

d Tto d ^lldd^fdl dHcFlO dR ^ dddd dd fdd d<Fddl fddtl 
dgtd #ddl SdfFFdTd dd dfddd dfdTd (TR.dl.idrR.dr.) d^ 
37TW dT cs^)-} fFR >!rl=h u -s<l ddIRd di Wdi ^ feTR did Id^lM dk 
Hlbd^'Woh ld<dl I ddk dTdftd dd-dldl di dl[d 3fcdl 3d6< u l 
ddifdd fddj; dd $ I dfd d fddlfd^ ^d TJdTdl dk dTlddTt dd 
fdddH? dd ddffddl nllddi dl J KM dTd?f i?l 

dr$n d Hi^cj{l ddk ^fddld ^ # ?^i ddd^ w% ddd d=F 
dk dlpl kd dldf dt ^dk dk dlk dt kl dddi RTRTd d Wdt d 
dldf dff d^ Widl d| dkdl IddTfddf dk 3id> did dTTpfcT fdldT — 
^tk Hdldfddl dd^ldj-Hd , 3d|df|dd Hdlfddll His?ddk d Fdlfdd 
di fdd did ^lld=h dlf+H dl^'dil d dd^df dlkd feTdl, Id^lA 
ddlfdd dlSddf d^ ddijsbdu] dk WPjkdl ddddd dk dtl 

ddldd dkddk fddd dt ^llddi-dMlRd) d dfk dd? k?jt dft 
^dlld°d ddddfddf d d^ dddt dddddl ddld dftl 1934 d k 
dRdtd fddTd Bdddddt, kddk ^ dddd dkl 1958 d' s^dd 
dT^fddld dtdTfdt d d^ 41<dd dTFdt dddl d dPdTfdd tdldll 
1968 d d^ dRdtd <1^1 d fddTd dd^d ^ 3d^d8J dd ^ Rdd, d,dl 
ddll dd^ 18 d^ 1966 dlt Bdldlflddl ^ ^ dddd dd ^fddd ^ 
fddl ddf dlRI 1966 d dt d^ - dddl dtdTfdl' dd T ^dif T ^l 
dT^ddTt ddl df-dk odfdd ^ 3|k d^fk d? - did 3dfk dftdTdddf 
ddl dd ddt ddl^l dftdR ^ dfldf ^ did 3 dd RddR 3dddR k' ddtl 





fRRcft RRf ^TRcT R>t RFRt RffRTT RTRRRTTRRt (anthropologist) sff| 
fR fRRR RT) RR RRR <Sc5MI RR RR RTR^ RTRRRRR Rt 
^TTI <5-s)A RR $R 3RT n f!' RRR f=FRTI RR fRRR RT) ^ fRRRfRRTRR 
R RR*T RRR) RRRf RRR R7) fl 3 RKddFRI (Indologist) 

®ff sfll RTR if) dldi^d! Rf) RRKrTRRTRf R dl<l c (l c 0 RTRT Rf) 
5HjRKR Rt «ff I RRRt -JRR7 JRRR R RRRR W#T TFR RR7RRR 
RTf RR7 sblPdRRl ^RRRRT RR RTRRR R7t RRRT R7) RRR ^TRRTI 



,/C'^ 




RRRRt RR R^T 1905 R fRTI RRRf fRRT 
WT Rff R){H{R){ TRTRR (dcRidld 
RRT) R RRR RRR Rl ^RfdR RRRTT 
RR RRT Rff yRn«S RRt fRRRt RT 
RRT RRTI RTR R 1 RT Rff RR "4 fRRcft 
Rif ^ RRTT Rff^R "RTcR R 
HcS-f Rf fcrTR ,J fRT RRTI TRRR R 
WRRTT RWT RRRTt R#df «ft 

■o 

Rt rrrjrr rr#r Rf yiRi4 

tRRR RRR4 Rfr Rtl 

RTRFRRT Rif RT R 7 ) fRRcft 
RFdf RRR if RT Rf sffc 
RRfff $<Rdl Rif RfR cf 
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Tlwr fmi^ 

foT^TTI dP# TO; dl tf 5<ldcfl dff d^f ^Tcddf 4)fc=h HIS# tdcdl 
sffc ®lssc1 ■HI'O <ld<=h ^>K1=h H# dft id# I 

fdddt ^ W^FT dff#d d d#T dTTFd dd 3T*ddd dd 1926 3 
TdTddf dft ddlfd dro dfti fdd d# rcf^fd^ld^ d ddrddTRd 
df fd'dTdT^dSJ #.TRT. ^ dt Hl4<v# ff <=hlH =h# df Rut, dtdFlT 
‘IdtRlM fddftl dd #d ddddt dd fddTd TdTdddTTFdt fddddF df#t 
ddf dt ^sni fddddF dfed wdM tt^Pt cfref df Tjjd # d#f 
ddf ^ fdddT Rmis dffc ddt fdTSJT dd #5T 3dl<Hl dTI 

T[dF y J llcl^n<n wRdK ft dddt dtt df dp5 Wd ddddl ddt IfdTI f# 
eft HsR? =6d 'Hispid) dd if hRc'IISTF dft 3# dc# df fedd 
dtcdlftd di# d, dd^ dd ddKdld dd# STd^ dftdld dd cdP^d# 
Si cl I dT I dd §<ldcfl d d^d f#8JT df Rid, d#! dR dft dilRRI dft 
eft HSpf d# d dddd '^ddR fdftd fdvdll 

Md # dTd^d fdddt 1928 # d#t # #FPF fddtdd 
d# d?#fTdTdt ^ dtd/d.dt. d# df I dd# #td dd fddd dT - “d 
dd# djdntdt 3TFF d TRJdd ddidll” (The normal asymmetry of 
the human skull/dTdd dldTd dft dTdFd 3TFfdfdfdl) dJTTdJd d # 
Iddcft sffc fdddd TFf^T dd ?t f# ddTd#dT dd# dd dft did d# 
tl Idfdd dd #dl d 3T^dTdd 3?k #td # #T ^f| fdddd dFTTdd 
f#JTd # dT^dlddf «tl if did # dddjdd #T#d # did# d# 
fdddd dfddt ddft dft IddrSFI 4tfedf dfddl TT dftfdd d sfk 
d^ ddddt dd ddJT dFTdd fdvdTI d^dt^ dT- 1 ]dTdt dft t^F^dlft 
TddTdft, dridf Iddcft dfddT dftddldt dd df^'l d^ 
dd yPlRdcl fdidl fdf dddTT $<ldcfl ^ TdfdT d 
^dtdl 3|k dTf ^ ^ Tt' ! 

fdddt ^t d TdTdF dldft dd# dfe 
dtl d#^ dfd ^ dTddTd d# 3?k dddTgd 
dd# dl d^ddT dd fddll dF^ ^Fd ddddd 
eff# ^ dld^d Iddcft d ddl d^ddddfd 
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IlF^^ftFF it fFFTI TSfTeT ^ ci-ll-t 'H'^d 'Hl<sfl ^ft R7T FiM Ft 

^raf ^ %tt aTfwf ?tti faemt Ft fm i 

fenf ffez^js iri jichjRffd mr^im Ft is w^ tF^i fFFFt 

Fit FI ^ Flpl H'H'F 37T^| F1F it 3-5)'} ~R IfTRIW X R FfTFltlF 
BFFTt 4fFfF7 cfifcT %Wxf ftratl f^T 1967 3 FlflcF 3 Wft ^ 
FFFl' F7t Rfcj% 'JRTFi' Ft FF 3 -JI^kT fFiFTI fF ’JRTFi' 3 
FRcM IRI Rf^Tf F 'HJ-Hlldd WTV WT Ft Fdfg HHFlq FTFf stfc 
rikM Fit ^rct wf\m Ftt Ff ti 

F^ftt F FFfF FFt =£ FTF IFFcft F 1931-36 Ft #F Ft RF 
TRT.^t.zt. ft4 ^PMRfd) if Tf^RRR Ft FF RF RTF? f^TTI 1939 F 
F#t -{cfpffifd ^FFiF F5T&5T, ^ F FFRFTRF Ft tt^T Ft FF FT 
FFF fFiFT sfk Fit FT '(rt'dlld^-d |[f| FTF FFF FFT ^ FFTFFTT7F 
fFFFT 3 WTTR FFFiIfFI affl qNlHF|J?F FFf IF fFFF F^ FFt 
FFt FFpt Ff^ at, Ff F1[F FfffFF FFF FI 

fFFcft FFt RFR. Ft -q^SRF Ft.FF ^ Ft FltF 3 FFTfFF affl 
Ft-tt it FTTcflF 'HHN Ft 3TTFK Ft FF F FftFTC, FFfFFT, FTfF sffc 
f 4 Ft FlcF Fit FFfFt atl IFFcft FFTF FIT SPtSFfF 3#fF7 
'HHl't^Pl fFF J l<ot Ft feTR fFf^FT FTfcRlt sfl! 3FfFFTFt FFTFt FIT 
Rf^SFT FRFT ‘FTlcft aft'l iFFcft FfF fFFTTJ aft' atfc JJddffach 




138 



Tlwr fmi^ 



^ FT siNt ^hlcr-s (field work) Ft 
J I6<1 F J M Ftl 

fTToRft ^ epr RldlFT 3 tM 3 102 ?m afo TJRH#' fFMl F#T 

3TB TOBT 4' ?ft %T§Tl Bf£ FiRsFT FT T ^FB fFRTTT 

iFBSFT FT, ®lR^h FI FBt' ■HHohldld IRsmI Fft cJoHI R 3TfgcflF 
Ft ®TTI FBR SfffO'Rch FHFFTTF TJTTFF FT FTF fFFT afo 
WT ^T Ft FFIdf FTT BcTsFFT fFFTI WfcT TFFTFT, TFFFTFT, 
HIIFMI' affc 4feB WRT3TT' FT) Ft F#t MW fFTFTI BF# 
1RI fFFT FFT TII'FlfsF «(I'j|k) sftr FTFf IT BFi ‘BTF'ft FT 
TTTFTfFF-3TTf?fF TT^SFJ 3TTF Ft TTTFfFF 3^ FIcF^'t f| 

FTF F IFFcft Ft T^T FfcTFTFTF WF F^FTF Hr-llFI F Ft ^FF[ 
FFJFTFTF F'lFlfd'MT — Fi J K sftr i^ctldl — Fft HMF HiRRfRifI 
FT TTTT# FTtF fFTFTI 



ffF Ft IRp* JiTIdcF^FI 6'H*j,<2l TfFTlfeTFT F F^T FSFT Ft FTF FT^ 
|[F FcllFI fFT F^T FTT ^ affc Fit ^T-FTRT Ft 

FTF F TFfSFF FTT it ?t I FFFt FF Ft FF TTFTF Ft 
3F|F IR Ft FK U I FTF Fcrft F TP^ TFTFT RaoH-t 
IT I^fTTT FT flFTI ITT FTTF flF FT Ft FTF Ft 
FTF FFft-FTlt ITTFctt Ft TRT Fit Tfl ‘'jt TFJfT 



to R-il ■ferft hR^i f> Him, >+>Vs-ci=h 

FTOT Fti 3TTTTFT WTR Fit FFI 5<iqo) F 
3TFF TKt ft: 

3tb to f ffrofTTO 3 ift-fft wl 
Ftl RF FI FF Fit FFT ITFT FT fF FTT 
3TFTTT BTO 1%trT rf<3- l ll B 3TTFT HHI 
fWFTT... I #ET-#ET F BST ^TTB 3TlT BRT 
<sl H B BT ^ el) J l) TT TBTTTBI Bt ®HHl F 
FT 3TTTfBff 3Tk sftoTf T«R1TT bFt 
^T t F F FBI TOR TJF BT %ft... I” 
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TC7F# 

Ft feTR T Rt FFTFT RFFT FT I TffFFFf t t 3Rrt FiTR Ft 
RhfRhqI R fcjHdl <Sdl F^ldi FT RT ift <6ci sftr FFFft TR? 
F^ RTF c^S-t aflT FTFT3ff Fft TtFFi FFFfFFT TJFF Fit 3RTIT RTCfl 
FiRt-FiRt F^ Ft FFFt RTF ^JRFFitt FT fFFTFT Rfftl trt FT f 
FFFt RTF RFTTFTC, i®ISK 3f|T FttRT 3Rf 3f|T RR 3TFFF ‘tST-FiRF!’ 
FFT ‘tFT-FiT?FT’ FFFTfFFf Ft 45<) Fit dlH-t Ft feTR FFT 3RFTI 

RFi FTC IRFcft RRt Fit RFTT-RFT FRt Ft fFiFTt Wf FFT RTRFT- 
■JF Ft RTlt sffFRt Fit <sl)Fdl Tlftl RFi 3TCF FTFT Ft ttTTF RF R 
TFvt FF Fit^ TFTF Fit fRFTF FT t FFT R Ft Rtfl 

RTTcft R FFFt RlTF tfRRTRT t, fFFR t T|R Fit FTTfRFT FTCcft t RFT 
RTF tt FFTF Rt TRcft tl FFFf FRFT' f RFi RRTFFTCFt Fit 
3TCFffe sfa RTF-RTF RFi F^TFTRF Fft FFT Rt t, fFRTt ^R 
3TCFffe Fit FRFi sffc ‘RTfifF’ FF RFtF fFFR FRTFTC 3# f| 
FFFF RFi RfR^ fFF^F RJRTRT Fit FTfRFi FTFT R FTC R tl RRFt 
R ‘tFfFFFi fFF^Ff’ FF fRFTfRFTT RFFffFF FTCt FF 9TF RIFFt Fit 
FTFT tl 

fRFFt F FcfRTF sftT Rcfld Ft 41 F Ft fTTCt Fft 
FRTCt RRR Fit 3#fFi ^TTRFi FFTFT tl RFi 
FlT-RTC^ifFFi, Ff-RTFtF FFT F^FiWfi TFF R 
R^-fFRW Fit RRTFT3ff FFT FRRt RRcF R 
TCJFFt 3RFft FTF FfFFF Ftl 3RF FF FTCsjt 
FitF Ft RTF RfRftFFT3ff Ft FiTRF tFT tt Tt 
t, FF IRFFt FF FitFFT FTF TRSFFt RtFF 
F|F RTF# RFFT tl TFt Ft ffeFFF Rt 

RtRFRtFT RtTFF fFTCTT, FR RFTR7R7 TFF R FiFTt afo ttRFt Ft RF 
Fit FTF FRTCFT 3^1 RRtFFT sflR RffFTC RT fRFcft ^ RFRF^tFi 
TTCfFRf F RfF^T R 3T^Fi ?tFt R FTtF Fft FtF RFt, fFFfFFiT 
F I Tl F I FI R^TFF ^ 8&5f tl 



Kinship 
Organization 
in India 







RT. Wt.Rt. W wf ^n=/ rf wf RTR 1 rf Rf? RT f facial Pity 
fitzT T^faqr -R wf$g fTfa^WTRT R fmi RWf RRFt $ 
$ RRsf Wt Wftr 1 9blfcl R? i-RpIdl $ I 

— UT. dl 4 d «TRcTFT ( 'll ®i(rl t^cJT) 



^TTftFT fwt W T3^7 ^ Weft f^TPft 3?^ cH*qfa 

S>Md<=h (plant breeder) eft R ft, RT^T R ^ 3q^JcT Hid'd! ^ff R 

*ft WR ^ ^ fnfkfr ^ i fd + =Ft 
- tftFTcT r wk ^fk ft 

- t / jf’ K % rMtS'4'MH ft! T TF ; n^ ft RW I yi^'fd'ch 

/ / ‘ ’ A - N \ affc TFTtcT ft yfd ddA 

^'f/ ^—4= ffft 'H'^d.dl sftl T fM 

7 ik% atfc ^rrg «t aik 
M ^ ^ ifMf ft f]pT f5RT *ti 3 

vStf tW' : " ^ afk f^RW eft ^ETCt 

%il mM!p '$ $■ Z^f# ^ ^ ^ ^ ^1 

h! ' d'l R <Jd=hl <?(f sftl ^ child. 
^ Fq?|chK ®t 3«tT 'HKdlf sfk 
Ry y P^\ hI^Hh! kldl HfiK ft ^ll't-flf 



4 ^ 









1 S i 

ffiSii 









41.41. Ml<n 
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441f 4 44 FT I fcHt 34F4-34F4 

414) "4 444 <>14 «s4 41 =hK u l =h?9 

-o 

414 z4 “frfIf =f4t f1 441 ftft” 

4tf 4 4i 

4T4T F4 F^T 26 4^ 1906 FTl gFFF^T, 

W( 4 |T34 FTI Z4F4 fw 

^ti4r ( dr* idln ffI) 4 irf ^T zf4 
4tft 3#fft4 4i tftfk 4 4 44 
HI$cb<FH ■(FtF 4 4c| sflT F14 z41 J J<ni°l 41 MtqiI 3^4 fFFFTl4 4 
4 f ^3ni fttjt 4 ^fttf ff 4 ^ ftf^tf ^ «n 44 ft 4 
fFFFrr f4 fftff 4 4fk 14 fff 4 4 4f4 41i ftf 344 ft ftft 4 
4F4 34ft 3^4 4F7 FR IRTTF 4 zft 4FT ftZ-FTFTT fFFTTI 
4TRT4 f4t FTR4T 3'lft 'HI'O M 41 RrlM. iFFcbift FIT ftFT 
1341 

1929 4 ZFftft tFT-O.'H'HI. (F444fF4TRF) 4 ^ lF4FfF4T4TF Fl 
fFRFT FFTTF 4 444 WT 4TRT FRft |4 4«z[ F’FF 44FT 41FTI 
IRTfI FT4 4 '4444 44 F4T ZFftft 1933 4 41 4F.lft. 44 F4l 
44^4 144 ft s|4 "s^ft t4441 f1 hi j K4h 4 rfrf zfff fIrf. 
41. fUf-FF^F 34F 41 4^ FFTllFFT 4T4T FTFT 4, fFTTft ZFftft 
fffI fr ftf f4 4fr 4ft4tfi f4 rfftfftbf' ft) 

ZFRR fFTFTI 1933 4 41 z4fft fFFR f^TF RFT 4 
4 RF)f =FfF 34p4FT4 RRFT4 ( dcFIdl'H fRtfFTFT 
441 FkFRqT 4f4 444444 ) 4 fttf FRFT 4JZ 
fFTFTI 1937 4 FRFTfF FT FT4 4 FFT f41f4TF \ 
fFTl4f14FT FTFftRZ f 4| 1936 Fl \=bH 4 RFT 
IffeZRZ ^4 FTF ?F4F ift 4FT 3^4 z4 
4444 TFMI'fRcI FR 4tFT 4FTI FF FRF 
41 fFFFTl 34 441 

frfIf =f4t f1 4f 4 ft. frf f1 hscf^I 

F4T4FT FT) RTF# =ft %4 f4 1960 4 
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TfrFT fRcTT^ 



RRR R TRRJFTf R>t rrr(r ftqfcT rr RRT 
■SIRdl Rifs? 0,1 TRRIFTf Rff %R fd-xrRd Ri 

rrtrt rtk)- ^rrt ^trct rt) rr rtr% 

RRt 8ft I RR ^TTR TTRlTf-RTTsf) RKdld 3lH<l=hl 
1RI RpR^R. 480 d)Rdl Ri Rlfd RIR fRR ■airJMl 
Rft WM R # 3TRRT ^ RR RTRI RIR R^ 

%ET R rIRT sblPd ^RI R RR7 R^cl 1 ^ 

RftRcfR Rif sffc Rft-Rft RTRT sjQRtf R^ ^1 R( RR7 RTRFR 
RTlpRI RTRT ^RI RRTI 

RIR R ^fq Ri fRR RTR SpR) RRcR 1 ^ RtRRIR fRRT I? — 
SFpFRTR, fw, ^ft-fRRTK, RRRT fRRk sffc RR{f^R RRRfRI 
fR RRt 8pR) R RRrft 3TRRT %RR sflR RRR ^ RRR fRiRT sflR 
R^RT 8fo R RRiRdl RlfRR Rffl 




3RjR^TTR R^ 8^ RIR RR RTJTR RRR RfM Rife ftM Rif Rft 
RRR RRTfRRf RR fRRRR RRRT RTI ^fRRT iRfRRRT R^ RRjfRR 
Id Ril-H 1RI if) ^fR RcRTRR RcijRT, RR RR RIR RTf RTS fdldd Rtl 
oRRfTRR RR ^ RR R)R (gene) TR)R% Ri fRR R"R^ RRIR fRfeRSTR 
■fefRRR (RRR RfRRTRR RRRT) Rf( RRTRRT R^t I RTR R Rif) fRRTR 
<|gld RRR SR^RfSIRT RRIRR ^JTf (National Bureau of Plant Genetic 
Resources) RRTI RRTlF^ R^R ddidldil RR RRRtR RR 3TIR^, RRTRR 
sffc cRRTR^ Rft Rf-Rf RRTfdRT PdRiRf d RRl ^TRF fdR RRRR 
fRf^FT RRRTSTf R RfdRTRTR ^Rllddil Rf) TR(RT sffc 'dlshddl'^di 
■6^ RTR rI-SI I 



RIR Rf) RirRTR 1T3TT fR7 RRR fRRTTR sfk ^fq RRTR RTf 




Rt.Rp Ml<n 
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Rp4'*4 Tf child. Ri chfq ^ 5 ilPi<=hl Rf) IRb ®I-S| L h1'Sl Rll R-CHd 

■fPrll RKdl<4 TjjfR Rf) cK=Nil RR iRhHIR d-pRil Rif) RTI fR 3RcpR 
Rf) 1 jpf Rl PdR 3-51-1 RkrIr 'Jifq 34 ^-h-RTR "^f^TFT ^ 3-<=R f^T^TT 
Ri PdR RRi -Mldd-ildf HSlPlRIRR R4lp4d Pb<4ll ^1<rR if) RR 
14^14 yioiq 34 3TFT1FT ^ P=Rc|Pl5ll<r1<4 RR RRlf RRTR RR fRRTI 
fR TFSTT Rl fdRxrl RR 5RK R Rf 3TfRR7 RR.RRRp sffc RlRRRt. 
RT)R WRl R RRR Ril d.pH<4l dvO-S RRRT Rif RfRR 3'4 <RgR RRTRT 
sffc ^RT Ril 42II5IMT R STTcR-fR'sfc RRT fRRTI 

RTR 6if|cf^[pch 3R]RpRTR R^ feTC; RRR (1RRRI R^ #TRlRt RlR Ril 
RRRt RTR?) 4l fR^ feTR ^#1 RRcftR cJifR 34RRRTR MH R 
RRTRR 34i^cj'p|chl (School of Fundamantal Genetics) Rf) 

WW Rftl RRRR c^|^[Rch 34RRRTR Rit RRRRT3R R^ fRRTR R^ 
fdTR Ri^ RRSfT3ff RT RTT^T Rlf-Pd^l "Rft^T^TFf Rf) RJR3RR RRI 
RRcIIr cfiPl 34 ^-h-RFT r) Rf) ilpH<4d R 3-51-1 

SRjR^RTR, fw 3fk fRRTR Rf RRR Rf) RfR 34R) RRTRTI 

RTR R 1965-72 Rf ^RTR RRR)r =FfR 3R]Rp4H RfRIR ^ RRfRlRTRl 
Rf RR R7 RRR fRvRTI RR) RRR R Pb-HI-ll Rif Rif, RTR, RTRR sffc 
RRRR Rf) RRTRT ^RJRR fpf RTRT) RRR RRTfcTRf Rf RfR R^ "W-l R7 
RRqW fRI RfRT-sblPd Rif sffc 3Rif 
RRTRT Rf feTR RM ^) RRJRTRR 
sffc RWT) R1RR Rf 34 ^-h-RFT R7 Rf 
RRT fRRII fR ^R RRR R fRRR Rfl 
Rcj% RfR^RRTR RRRT3TT R 5TR 
fRRTTRT 3pR RR^ RTR fRRRR RTfR 
=hl4 fRRR — PpR4=bl Rft RRRT34 ^ 

RTR RT 3pR fR.fdHHH Rft RRRT3R 
RTR RFT R7I MIR ^ RRRTf R 
R^tR 3pR 34 -d 4^1 <4 4Hl -KkI R7 
^ffR Rfl RfcTRI I 



y'r/if \\\' 

J 



Flowering shrubs 
Benjamin Peary Pal 



1 \ ' v^fj / 4 • 
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vwr fmnt 

■^rr^wiiw ^ IPtr wr rPt ?tf — “TFfwt ^ Pf 

l^TTSTf!” ciddil ^RT 3R^f RPR RT, “MdldRIrdl R "RfcT cW!” 

fpR dddlRdd dvp) ^ Rit!, dlrd R 3TRRf RfeRT fRRTN <$ddil 
T=rr^FTT RT % sRr R %# Rt WRR RfT sfRR ^rd'PH 
3i-dd: Pdi>HM Rt RR <Hdidl ill <£pd R^ £$ld RRcftR ■HHN Rf( 

'■dfdoldlSrf Rf) 34 -c^s] ych|< 'HH^H >Hdi , fRRi feTR Hlcrl R RRcffR 
^Pd 3f ^pRRTR dRdd ^ffc RRcftR <£pd 3l JH'-RFT "^f^TFT did! Rt' ift 
HlddShH)' Pf 'HIHlPddi Pd^lM ^ 3T^Rf Pddd ^llR<d 1%rtT| 
RKdld SRjRFRTR dRdd. RR RfT hT-S<R IcFTT 'H + qI |f 3TF 1% 
HlpF'KIM, dPoH^I, P+>RdHl~H sffc di^dlRdl Rf^ Rdil'H^D'd 

R#' r srrtrti 

RKdld <^R 3H ^'H'-RTR dRdd R Pt'dlRl'jRl Ri RTR Hid R RRR) 
■^TRt Rnpf ddid< u l '^Rspi Ri RRR R <d J ll^ RRT R <l$d ddfd< u l 
RR8FT RR ■Hdl'Jld 'hPhRi Ri dSp) 3RZRJ R%| died d-^d dPPi Ri 
RRTR dddd-i (rose breeder) ^ affc RRTpl RRIR Rit wi R^ 
ddlfddT RR RnPd<RiK fRiRTI R RRTTfRt (Rose Society) afR 
dPld^Rddl RpRTfRt (Bougainvillea Society)^ Rt 3T«T8J ^1 dPH«S 
cRlRldi RR.RR. RRTRT Ri RTR PdeddH RRirPi du-sldcS Pf <|R dl-Sd 
(Rose Garden) RRlfRR fRTRTI RRRR RT RfPTf ^ feTR R^R RfRT 
R?RT RT afk Pf 3T^Rf RRI RR Pfe RTfRRnTfsff Ri fPfR, HHpvJ'd) R 
HRfRK ^1 

W R ^pf-^d'H RRTFa 3TFF pRfeFFf RTfs sftRPd (Indian 
Society of Genetics and Plant Breeding) "^STPHT slk $/Rs dd 
wfrT 3#R ^l^fdchH Rffz gjfe'j/ (Indian Journal of Genetics 
and Plant Breeding) ^fT 25 rR cT^f -HHIdd PRdTI RTcff ^ RfcT 
3FR Rq ^ -5R7R ^ %R ^#( RPf dU'Bfd ■JRT^' fd#', f^FfR 
T Tfa f? jftppJT (The Rose in India) , ^f&TfrT c K1l^'tf 3#R 
|fRgR7 (Beautiful Climbers of India) , WfTWfUT RRf (Flowering 
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Shrubs) sfk (J*qf WFjrfZcrT FTTTT^TT Z£g" dqtfH^d. (Environmental 
Conservation and Development) 7FT^72FTtF 1? I 

3 3#T7 3TTRf$F FTfa FTRT3F F^ RT7TT $ 3^ FfF 77 

['ddil'H^Flrd ^FT) F ^TfF 3Fj7PFFT FT) Wt fFFTT FFH Fftl ^|pi=h 
7FJFFT F TTFT FFFT fTTT FT fF7 TF>' Wf TTFTT^TT FT 

T><rl) ^Jdl FFTI 3TFTTFT 3-^ F7TF, ^IIHM cT^TT dcFTrdld Fif'd <7d 
TFT Fff fFTTT 37F71FfFFt sffc STs£ FF^ ^-ShI 3ffq5' 'HI^F 
(Third World Academy of Sciences) FT F) TTTTF ^TT FFTI 1987 F 
^TRcT TRFTTT ^ TT>' FFF 7T F^Hlfdd fFTFTI 2007 3 FK#7 

^FTF7 fFFFT ^ TT^ TFFTT 3 TTFf f5RT FFTTF F^ FT#' F^ TTTF 
3i=hl 0,=h -Sldi Id did W7t f=F7RT I 

dlrd j Iq< Hlddld 7T 3TfF-F)F dilH<T TFFTF Fi °dfdd ^1 
d-sl-l Fft ^Tt T^ Glid'd? lc(=hRHd F^t 3dF> TFT TTt.Ft. TIFT 
3?k FtFt FTFT ^Tf FfFTF FRcftF %TfTFTf F^ TTF FT TFfl TTf 
FTTcftF ^TfF 3T3TFFTT TTTFTT FT TFT FFTTF FT sffc 3TTT 3 3 
34Hdl 1 JTt TFFfr, TTFTcT <rl<sl , ^JFM) FT TIFT 3^)T fd,<rrdl FF 
fFFFTT Fi FF7TT, FFf FTT IfTTt TTTFT FT) FIT FTT FFI TTFT %TTT 
1989 F 7T37TI 





fk cb'l'HIW] sFTf^FTTl ^cHT ^ 

^fcT^T =£ «Fft $| 3 ^T WM 3 Tf ^ f^f# 20cflf ^ 

^ f^TFT sfk ift^Plcbl ^ afo ^jfcT TR #T 

Wf WET Efft WW «TTI TfEtTC sffc Sfafe ^ TO ^ H^TRcT 
3^1 A WT-f^fH ^ ^ 8^ff ^ 3?fgcfpT <Hpld.M f^TT PddA J lP u ld , 

■HlRsH <=hl, gsu^ll*^, 'HKdPdtll (Indology), 
ffcTFRT 3lk 'HHchleflH Wnf^T 
TTlfteT «ff I 3#r^7 

ff^FTITf Pslell + d sffc f^TO 

Wf% 3 hi^Ic-hT ^ feT^ chin Ph^iil 
^Tpf ^TF 1 TSeT WfcT Pi *11 el ^TTI 
^ TT 1337 JiPld^i ^ 

odlcj'Hlft'+i $(d6l'H c bKY Wt 
^TRcfpT ffcTFRT ^ ^ HlPd=h 

fwm,\ erg sfa oTc®f-w4' 
tot Rdeii'W^rf ^ Tm ^ 

^JOTO-f^TH ^T 
fTOTO ^3TT| -3^ W#T 
WW\ ^ SPPfT TONR T=TPf 
IsfiF^I ^ =hKe1l ‘J^TTOTf Pf 
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wfer wfw^f 

wt 3 Ridivtisi d^r d# dip) ^rfer $i 

^ c^icf^lRch TTtTFTT#' df) dddd 

TFn^TPT dRp d) fdd wfer^ft -hI <sTi i tm 
IdTK 7 } *ft 3#fd7 anw (punch-marked) fdddP 
df) <l , HNp1 c b cKI^ d <m<l c hl d chcrll I Rh<W| 
m dd^P id dddT^d df)d 3 gsdddd df) -q^r %fddi fddd dd 
ddi Wd ITdTI a -si A J J u l^l d^ did df) dd °h<^ dd dd^ djd 
ddT dl dTd dlddtd dljRR'Idfl (classical genetics) dd ddd 
tl IT fddd df) ddM T) ^TEf-^dH, did d?ddd affc fddd dT 
dlfddilRdi Hdi-S df TfTd-TTTd S-gJcHdi 'RlRldicil'f) M=sld 1RI 
3-sl-l 3T^7 ^Ri^kI ddd dsT^ 1%rtT sfp adfdl 'H°tlcrf) df HlRldi 
ddT dt ^m,\ 

1956 ff 3-1 dfl ^Kldi tfl $d]gcfyiri Z d TZsft 3#7T ifdg'dd' l$Afl 
(An Introduction to the Study of Indian History) ychiRm ITifl Wdd 
df did TfTTT df dtdT if) dl ^=6 Rr 3 dT df ^Riqi'H df Wd) d 
UT^IHcb) df fpnp SlfddFf did cddtl 3>Hd> did 3-1 dfl d) 3Fd 

^Tddf, /ddT T& RdR'idl (Myth and Reality) (1962) ddT d dlrdT 
Tf& RtfcKHI^yid sffcp TT^fz | fugm fz fe+z)f(cb<n 3JfZZZnfR (The 
Culture and Civilisation of Ancient India - historical outline) ( 1965 ) 
TJdtl fd TTdt -JRRFf dd fddd dff 3#d7 dM3df R SFjdTd I^TTI 
c bl'HI J -4) d dt^R df dd°d ddT 'H'Mjcl df TTdlf TJTpf TITTI 
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Tlwr fmi^ 



TfHlfaflinchly Ft >HHlikc1 f=h<HII FKdl<H TRt Ft FFTFfFFFT Ft 
ifFITF 4 3TTF Ft FFFt IF FTPf Ft FfJJr^ FFITT FTFT tl 
c hl'Hl t 41 t F 4>Fc1 ^TRcft^r ifcTITF Ft F^FFF 4 fIRfi FFFF 
M-sicI Ft fFFFF F Ft 3FJ3T 4) J ld.M flFTI 4 FI Fit FTRf t fFT 
ifFITF fW$ TJcT 3TctF Ft Wit f llRTT tl FFFt 3FJFR ifFITF 
FcfFTF t Ft dtcTT tl ^PdU. ifFITF FF 3T?FFF FTF) FFFFFT 
t IF FT Ft "nk f4><F fFT 3RF <rfl J I 44 41 cl t — 4 FFT 414 
^Hld FRt t, FFFt TI1 F-Rc||F FFT t, 4 FFT m 4 t sfk FFF-F 
FlF FTt t? fF FF FTct Ft FT?FF FT FtFFFf F FFIf str FcfFTF 
Ft FTF M,=b PkmKcII FFiRw Ftl 

1990 Ft FITF7 Fit FJFFTF 4 FFFFFT Ft 
FRcftF ifcTITF Ft ffRFTM FT FTTFTftF 
RFT tfdfFFTF FTTTFTflF7 FFT — “itTgFI 
$-cj'd*s” (India Invented) I dpt-Flt 
=b'l4ch'cfl RF FFTFITRFT SRfFd FTTTFF 
RTF F IFFF fFFfd fFTFTI IF FfgctF 
FRIFlflFT Ft FFT RTF FF IFTtl FT 
RFFT fFfeF) FT fFtFJRR FFFW tl 
FF ^FF 31 *pt 1907 FT) IRTTI FFFt 
FTTtFFT FTFT FtFFFt FTFT F FTF FvRT fF FfFT F Fttl FFFt fFcTT 
FTFPf FFfFd FFFFFT ^ Ft Ft yyfF^ fFRTF 4 4 t Rt fFRT 
FFRJFF FF#F F FTct FTFT Fit tl IFfdR FTFlFT Ft FTTtFFT 
f?T8JT Rt F it f^l FlFlt Fnli'F Sl4t fFFFfFFFdF F fFftrfFF 
FTFTFT 4, dtf 4 FTct F fdfeF tfe TFdf FF FTtTFTPf Flit tl 
1918 F 3TFt RFt ITtt FTFI ^ tfFR 3FFT4 FFIfF dFFt 19 
F#T ttt FlfdF7 sflF 11 FFlF tt FJFtFF Ft Ft 3TFt FTTF 
3TFtFF ^ FRI FF FF1 FJFlRF Ft FfF FflF ‘FTFI’ FTF F FTFF Fit 
4l Fl4 t 4RFF F1FF FFTd f sffc FFT^ FTF 4RFF ^FF FFTFT 
F Ftl FR FTTqF FTF 3TTFTF FtFRFt FRF FTF FFFJ FTFT STFFt 







FIFlRF FFfFF FtFTFFt 
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M77PT 4>lw«ll 

<pidl PPl4 TJCl PP4 pi fdp 3 TRTNtT 4 41 ppll fPpI PTP 4 PPP 

3TFP 44 <5 41') PIP pi HSll4tll<rM 4 plRsldl 44 p4 414^1 pffl 
FTP! 44 44l "4 f^FT fpTPT M u 1 1 R-1 'hT 44 4 =hK u l PIT PFPP p41 
4 wti ^fdu. 1926 4 ptpt pr4pp ptfp PP; 3?4 p44 PT44 
14 ^ (ci tii tfti 4 ^.iRsidi 14pm 

pi4k< ptf4 ^i<1< p 4 ■^'Ki pp 4 4 14m, IppIff pf 4 p144t 44 
cl<i4l pf4; ftp 4 4 ptp pm4 44 mcRikIsp 4 pf4i fft 4 4 
Pipr 3 f4 fpi f4d4i ftpj ppr 44 tpf 4 f4t ‘ 4 ’ 44 
ppr ‘41’ 4 f f4pm if4 pppI f4n ppm f 4 i im ^44 p4 
ppIppt pf 4 f4 ptpt 4 444 p4 ^14i4 4 mmpI fift pp ppr 
p44 fpTPTI fF PTFT PP p 4 Ffpl fpFTPPF 41 PTP p fti if p44 
4 p4' pp4 44p 4 ‘ 4 +’ 4p fppn w 4 f4q41 41 f441 f4 
pp44 3tp4 pIpp 4 fifpI pr 1441 p 4 Pinte I fpt 4i irt IpfpfI 
p4 ptpt 4 3tp 4 fppi p4 4pti ft44 4 ptpt 4 pp4 4 ptIpt 
IpfpI pH ^4 p4 < 6 cfl 41 1 pp4 pp4 4 414141 p 4 ppr ppp4 
41 prp4 mfI 41i 

p4ffp 1 4 pfpp p4 pm Iftsjt 41 ftp-ftp p4 *i<141f ptftp - 
4pf, 4fep, 44441 44 p4p 41 444 1 p 4I4 FFfpr, pt 41 44 
FFfPT 41 4444 FF4PP 4 ^mppppI 4 4 pTP 41 f41 
firjfI' 4 hRIpci fpi tpp4tftrp 4 4pp 4Hfpt 14pm) fpt pp 
ftpp pRpm p4 pppipt ptp4 4 4ppc 
4 4^4 PP FTP FP4t fppppf4 FPT, 
wi fpppf 4 pppH pfp ppjp i^i ffpI 
4lf4 c 6 SFTPTPff 44 PMl 4 fdPM 4 
p4pfp1 ip 4 4 14i41 41 pp^ 4 p 4 ppp 

Pfp^FPTP PP pfp pH PPTfPP PP pp4 4i 

444 ^'p)') pfpp p 4 41 ^jPT ppKpt pfpp 
PP PT 4 PPPP PP 41 6 PTI PfPP ^ 
ppTpt' 4 mmt 4141 1 s?4 m4 p4 4i4§m 

44 4 ppgfe fpppl Pll 
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Tlwr fmi^ 

1929 3 ch'miMi R M f Ft RFRt fw Rfti rft 

^F Rft STTkfe FRt Ft ch|<u| fFJSJT R cj^ + i -ftfFRT RfcT =bldi RT, 
fFrfeTF k FTFcT RTFFT eflR 3TTQ;i RFRt RTF k FTTFt FTFcT F 

RRRt >HlV^fd c h RRt Ft =h<l^ Ft F^l 

FTtFTFRt F #RT FF FfFF FRTRTI 1929-31 Ft ^FR R^#t RFTFFT 
tRFRfRFTTRR F RTRTFF tFTRTI RFT d-sl-t - 1 if^lcl Ft FTTR-FTTR 
rRf FTFT Ft T T^T^I rRf Fit chl>HI*41 fcj^lM Fft FTFT FTFFt 4l Fp£ 
FFTR R#t 3TRtFR yfedF fRYRfRFTRR F Ft FRTRTI 1933 k 
d-sl-t "J^t fFRF FFFJFR 4riV)R R 3T^TFR ^■ip' fFTRTI <461 ^i°bl 
pMcfl FTf sftF fFTSTFT Ft RF F Ftk FFTtl k RF WFf F 
dTFfyR F#' 4 Ft FfFRF FTFFT FFFR Fgf FTFft 4l FFF FftTFTRR 
R F»tF FRF RFFit RfF FRFTT FTFft kl 14 FTTR Ff°TF FRFt Ft RTF 
FttFTFRt f FirifRFTRR Ft arfRFFfFRf' Ft fttr RPFtF FF^fFt Ft 
fttfr fffjfr fffTr Ifrti k FFtsjT snmkcr Iftsjt q u n<nl sftF 

<i'H c b RliUcb HMFil Ft RlpT jplt 4l 

1946 f r^ FtFt qiqi f rtrt? f i^PiWci rtft i|fr)ff[r sttr 

qt-s4d<rl Rfh-4 (Tata Institute of Fundamental Research) k FTTF 
FiF) Ft Riq 3TFffRcT fcpvRTI FTFT sftF FttFTFRt qhl Ft c^Rnmi k 
fFRcTT Ftk Ft FFFR RFFt #F F*JF FFR^R Fp? # FTTRF F FFRT 
Ft FFT I FTFT FTtR FT ^F 'Ret' FF; k T[qf FTF^TT F^M ^ =hl4 F 
FFT FF s||F fFT FfFF f^RR FR^Rf RT Fqi FIR) ^ RRr 
4 r|R+ Ft 4: FIFT 3#RR7-RR|t Rft jitrHffe'd RIF F# 4, 

RRfRl RTtFTFRt 1 J u tcT: FftF-RRlt ^ FRRF 4 1 
1962 R d|d| ^Fdld^d. Stiqi 
■qr^kzR fFFRf F di=h 

STJR^-R R7I i c Thl c b< u l FFt 
fRRI FFTI 1964 F' ZRI 

4klfdR FR' 3MfFR7 fIfrr 

F RfRRim-FIFT RRTfFRl 
Rft tlFTRcl F iRJFR tRfRI sftF k 
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tIwt fmni 

1929 k ^ %rft $|c)4 R Rml fR8jTT 1 J T f R?fl RR 

Rft 3nfsf^7 RR) Ri' RiK u l fRSjTT 4 c(^flR>| (hqUI RlpT R>fdi RT ; 
^RrlR ^ RIRT 'IIH'H eflR RTRI <$^4) RTR k 'RTTTt fkpRRt RIRT R 
RTRRt 'HlV^fdRi RR) R^ R>0s| R?l 

RflRMl R R^TR RT RfRR RRTRTI 1929-31 ^ ^RH R^ft RRTCR 
ftr^ 1%?RfRRTRrR R RT^RIRR PtRI I RRT RfRR Ri RTR-RTR 
R^R RTRT R) RRTT?I r4r Rf) RiI'HI'-rI fq^lM Rff RTRT RTR^ 4l Rp£ 
RRR R#^T 3RTkTR yfeHH fRRTfRRTRTR 4' Rt RRTRTI 1933 4' 
RR?^ fRRT RlMR k RT^RIRR RJR fRTRTI RTR RRRff 

pMcfl Rvf 3^R ipFfr fRSTRT Ri RR k TRRIt k RR WR) R 
dURw R^ 4 ^ RftRR RTRTT RTR RRt RTRf 4l WK RfcTRIRH 
R R^Rk WR RRRf) R1|R RRTRT RTRf ^| 14 RTRT RfRR Rcolk Ri RTR 
< ^1 >HI j r 1 R RRTfRRTRTR R^ STfRRRftRf R^ RTR RPRft RR^Rf Ri 
RRRR RHRJRR RR#R fRRTI 3 R^STT RTTRTfRT fw Wd) sffc 
RRRi SRkRT HMRil T) RlpT jpjt 4l 

1946 R R^ Rkft RIRT R RTRT? R i^PlWd RTRT ^RtSRJR STPR 
Ri-sAcKR R*h 4 (Tata Institute of Fundamental Research) k RRR 
RTRt R^ fdR RTRlRR fRTRTI RIRT afk RTkfFRt RfRf R^ ^rfRRcR k 
fRRRT Rtk Ri RRRR RRR)' RpR R^JT RPR^R RTTiJ R) RIoT) R RRR 
Rf RRTI RIRT RTfcf R Rrrl RR; k RRT RRRT TRTRR ^ Ri|4 R 
RFT RR sfk RR cRR RR3 fRRIR RR^RRI RR RRI RfR) ^ RpR 
^RTftRT RcRfR R) 4: RIRT RlfuR^-RlRf Rf) RfcRlflR RR it 4, 
RRfRT R^RRRt RRfcT: R^k-RRlf ^ R8JRT 4l 
1962 k R1RI ^TRtRRR STTRI 
RRRfRRT RrR R RR^ 

RIRSFR RR RRkftRRRT RRf 
fRRR RRTI 1964 R RIRT 
^RlfRRT RR sMfRRT RftRR 
R R^ 3TRRRRT-RTRT %TfRRT 
R?) tlRRR R fR^RR fRRTT slk 'k 
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tmUi WfcjFWt 




^4 ^4 4444q?R W ^fc^PT 37FFT TFT^T (Maharashtra 

Association for Cultivation of Science) 4 TTW 3pj tttt| 

4^R $4Md $4]®jcrtm "54 4 H I -H <sl'S=hc|l'HQll 4 f^TcT <1^4 
^8JI SfohKHl (National Defence Academy) 4 w4 + 444 4l 
iNt'JefrTT 4)f4>dl q<ldmt ci^lfi'*) 4l ^4l4 <4*11*4] ^4 

3H+KH1 4 437 ■Jffcf?^ 4kTT?4 (Archaeological Society) ^TfacT 

drtA 4 f4iq 3 hih14ci 14vdii '^HT T R c bl , Hi 4 -4l 4 f44Rj w4 sfft 

fw4f 34 4k rTR--qM i 4' ) sffc 343 w#t s^44f 

34 oil^i 4 3^ 14q 4f4r f3T3Ti 



1931 4 34w4t 33 f4w 3f44 
H'SdNdvl 4 1|37T| c>i<4l 34) 44 TTRT 

34 3t4t 4 3h | ct> f^-H ct> 4 4^1 3dd4 

44 44 44t ^4 34 437 iktsdid hhm 
f4w4 ti 

1949 4 34*11*41 34 33-^3lf4fcT (path- 
geometry) f4gi4 4 f4q 3444 343N37 

4 44 4 fifr+'Hil 3fT4f4cT f373T 33 ti 
313 4 ^4 4i4^t f4rci 3337 

qsdK-s •w.-sl^d (Institute of Advanced 
Studies) 4 33T4f4cT f373T 33T 331 3334 

3fT4er^r 4 3f3t 33fq irf i 




wtwr^ft /%w Trrfcr 
3u*dm 4 Tithm 
4/ 34 w /4f 

3J77 w wi 344 
377W 357 |3T 35t 

smt 3333 ^4 w4d.4 

q4TT (Exasperating 
Essays) 4 mWFm 



34343 ) 3tt s^icH 3 xf^i4 4' pcfiMW 3T w 4 wwm 3*44^ 
3Tff4)34 ^mHhi ^r 4 4f444 37ikjohiRob hi 343I<I (3#f>^Rd 
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tIwt fmni 

Hlfft'H'W.) ftl 3 h ifu^ch dn^ll 

ft few ftft ft «nqr ftk 

TT4 fft eRT eT 'To! «?TT I 
dc|l5<dld ftt "JRW 

3TTW $ru<MI (WTU Wtw) 
y+fR*fd eft ftPFTTtft ■ft ■d'H'+n 
3Tc^RT Tlftftr fftft ftft Wfa 

ftftFRT ftf ftftT ftt fesJdl 

ftt Ah^m fftqri srcft wtt 
fftsflft ft ^TUTT ^FWR ftft ^FFFftt 
TTlf^ftT ftftf ft chW[*4) ftt ^ftftRR 

^77 fft^TI ft|>HI J -ft ft 1934 ft 26 

ftt 3TI5 ft WIT ilHIjdH AAlRdd 

U<Wi'K ftcTT ftft 1947 ft ^TT^TT fftWI Wfa 7JHT 

ftt Sraft^TT ^7T tilddi ft fft TFlft ft?T ft Tfftft^T fttfe ft f77 
ftt ^?rftt im\ ft ftt^ ft <Mfttd ttrh 

ft^TI 

2007 ft ftftMft ftt ^Fq ?icpft ft ft ^ft ft 

ft odlOdMl ftt ^<sldl ^71 3TFTft7R iftdl T FTFI ' s 4KcT 
77WR ft ^FTlftt fftTR ft ftftFft ftt ft ^R7 ffttTS TSTTft 

fftm ftfc ^ft fftrftftiFFr ft ‘ftftoft ftre ftt ww is fftq; 

dft-S W3; '3TT 3n^dM ft fftlTI 

W58 1dft SIFTT^ ft 29 ^ 1966 ftt ^ fftrlSFT TTfeT^TT ^FT 

ftfRT f37TI TR^ Wlfftft ft ftft ftRTFft ft 4lfe+ 
dftidM ftt ^rftfi 





2007 ft ftrarftt ddlft 
HH llld ft ftRH ftftl ftKTFft 
ftr ^rft fftn ^t ftftnr ftft 



fft^T trti 




*n*rr ■% ■5F^T «rr, “f^ 3 *j[w fRrl wt 

RRT *ft 4^1 ^pRI^l R 'tMchlolli ^ifioh ?TNchl4 Wl 
^ ^FT ^kHI” qM % 3#^ # TO#T WTTJ ^ 
«jPi<HK T^sft sfk 41 arRftsj sffc §^<^TPi c hl =hi4shHT ^t h 1 q u i 
ftvHI I 3-61-1 UfcTHl-HH-l <Tll J ll 41 f4-f44 <J-cc|- child, Wl ^RSJTTT 

WftcT ^tl T^F ^ifeT 

¥)4 41 TT4 3-61-1 4 

cFFT 3Tl4 Reft SfftR TTTRft; 
TRIhcI Rt, 41ft dldl 'JJeT'^JcT 
3^F*«TR TTftsTFT (Tata 
Institute of Fundamental 
Research/ TIFR), TO 
MfHlUj R^FPRT 
(Bhabha Atomic Research 
Centre/ BARC) wfa 
SRffef 373 TFTOT ft*TRT 
(Indian Space Research 
Organisation/ ISROl 






154 



tIwt fmni 




fddldl dd4 3nf?SI^T, ft 4+1 ++MI, dTd 4d fttdt dldr 



441 WTdk dTdT dd ^Fd 30 SFdJdT 1909 dfl d*d^ 4 d^ UPdidd 
dTddl dftdd 4 |>3TTI Z1ZI 4 ddd4 P^dfO eftl fdd dd 4 4 % 
I[d ddl 3d4 d<d + < dKd df 3Hiftqct) + i45bH d4 d]d37Td I[if I 441 
dfl ddfcddT %8JI d*d^ df d>4fcd 3^4 dTd +Tdd ddddl 4 fll 4 
dd4 4 y41 u l sfld ^ki+ 1 dl 4dd dldfld 4l fddT dl Id^llol 
ydf+Tdd 4 dd4 dfl WTdl ddl4 4 ddd d4l PdddTdT 
sk diddled ddld 4 dl 441 dfl dd4 44 dll 

dflfddd + Pdd dfl dflSJT ddWf dd4 df dTd 3 -4 A dp£ d4 
dl Odd ^(ftdd^d 34+ dldd 4 Hdl^ dfll 3^+ did 4 3-^d f?T§JT 
4 fdd 4Pdd d4 ddl dddl fddT dTFlf 4 % 4 ^flfddd d4 44 
d|d| q*|6 4 1+41 3-cd 3TlF^ dT °MH d4l dd^ 4141 dfl did 
+ d<d 4lfd+ fddTd dl 3T?ddd 4 dll dd 14.41 4lfd+ fddTd 4 0,+ 
d^ 5blPd dfl eT5T 3d d4 41 44 chp^ dddd dl^ dll 

441 dl ddd fddl 4 d4 drfddfl fddTd d4 dldfad dfldT 4 ddld 
44 dl did dfrld fddd dfl yidl u d d4§JT 4 4d4 d4 STjqfd 4 dll 

1932 4 ^dl dTdT 4 ddd-dTd 4df4d 44lf4d 414 fdd4 dddd 



nrnr 
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^ ^ RiV+jRi ffftFftF sfir fFf ^F RiR^F +41 f4 fftf +ih 

FR -qTTTi ZTr£ -q^EfTcT Fl:fd+ ^T fFFl4 FT 3 Fp? WI 

+)4ii? J M f^TcT il<rH FFf>F ffez^JS tF’ 4F fFFF FTF4 fFT fFf FTFT 
F 4l4>*K FR.FF. FFZFR FT HhF^Ri F 3hh 41 41 UF.lfr. t JTF FfFl 
WFTcT TsFFldWRtfl sfR FFFRF ^F+K fF^FT FFT. FRT?RF!; f4 
HMte'fcb fF TO?R # ®Fl 



+ R<5IF F^ IFF ^TT^TT f 4 FcrTR tWff> ^F I F!>T d-4)4 §4l'+iM-HlRddM 
y chi u Th (electron-positron scattering) fFF FFTF fFF fF 3TR 
FTFI-JI+Mh (Bhabha scattering) ^ RTF ^4 FRF FTcFF fl FRZT 
IHfSFR fF TFT 8 ! RlFFK d-4)4 ‘+IF+-S iFRgRF’ (cascade theory) 
FTT ilfdMKH fFFT, Flf4 3RTR#q- f+RFf fFF fWr FTF ^qRsFT fFFi 
FT 4Rkh 1‘ ^ FTR FTFT F7F FfFffe ^JFT 3?fc RpfF 4FRTFT fFRFTF 
fF FF F FkF F^l 



1939 *F FTFT Fp£ RrtF fFF ^dd) FT ■wFri crfl^l ZfF RTFF f&dlF 
Rrf^S ftSF FFTI 'Jg; f 4 c t)K u l ‘ 5 £T)F F 
4*1lRl+ FTFFFTFF fF feTR 3t^M 
FfTTT FRT FF FRI W IRRF 

Fp? 3?^ %4F sfF, ffF% 

FT FFF RF FTFT FT* FRF F # 

FTFf i|ch(l c|cs41 FFFi diFil 
TFTTfFT fF FFFF FT FT FT) 

FRFFf fFRTF FRFTF, ^Fdk 
(Indian Institute of Science) 

3 4FfrF fFFT F^l FFTZFft 
RR rFTTFFF ZTRT ZRF fF 
RFT 3RJRTF FlF RTFTFFT 
FT 3 TRTR^Ff%TR 
FT 3TFFT RTFF 
=hl4 3TPRF 

Ifrtti 
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tIwt fmni 

®hcriU R RTR7 Re tIoSiIrRi Rfpf R Rf RT7-37R757T371 RTol RR7 RRR 
Rl IklR >7=6 , H 4 -ll c b7 u l R?) 7RRT R?) "Rt 37R ‘ R7R7 'Hh)rH u |’ Re 4IH 
77 yRHoS i?l RRf) IrrI ^TT^TT R ^TWT R^R R? 77T57 fRRTRR R) RRR 
1=6 ”41 Rl R7R R 7T5R child R? J|lu|d^ R? 7RR i? ypH<& ^T| drRI^ 

R7 sTRrftsjiR ferWf r? r? 37srrr r? fRR rtrt k rt^tt 

chidd< ^l^lTR-lq (Geiger Counter Telescope) RR7R alk R7§-' RKfllq 
cil^rHl Re RRTif R5IR1 k d-SNII 

feflR Pcf4?c(^ TTRTRT #1 R? RTR R7RT fRT RR7 #77# R? 371 7§i 

|[ri ^ rtrr ^jt)r rtr rri ^iPir rUr r?) strit trricmir 57)' 

R7 fRR RJ7R k <6RR RRk Rk? d-sl-1 37Rk fRR k.37TT.Rt. ZRT k 
§■61=6 Rk R 7TR HP I cl |[R RRR, “6HKI RRfeT t' 1% RR STRk ^R 
R if 3pf7 3TR l^il RT) fRR 777571371 RT R7R 1? R77 7777 R?) RTRfTiT 
37Rf ^7 k 7S7Tft77 Rkf 

TITI RR fRRRTR 577 fR7 ff ‘757=617777 R? R^R’ ^7 R H7HI U J, 7?TRf R? 
fRRR77 R? fRir ^iPRR RRc W RTTlRTt sffc RfRER k RTTcT W\ ^77 
$R ff Ir^H Pi^lq^l RR TpT Rs?) cIIRHI R^TTII 17757 RR7 77171 RRR 
^ 37RR7R R 777177 k 1 ^7 1945 RTl ZTR STRTRRTR TTT^TR 

(Tata Institute of Fundamental Research) Rf) T57TRR7 Rfll 777577 Rf) 
R]7>377cT ^RRlR R |[if RTRJ "R^ Hsli) R= R7R t?f 777577 RiRl? 
757MI-dRc1 RR R) R^ 37k RR R) R7ft RR^ R RR7 R7RT RR R^R 
f3R R7I 

^ R5tr r% 77RRR1 RRTF7R1R7 3?k R7R7 R7R7 R77 7TRRT 
RT7R R fRRR 3^7 
Rkflfwl R 5R R' 

RR^RTt ^-TRRTStI' R7 
IrrW 3^77 diRii pjchPH 
RRRT 5771 k 
R %lfRR 7775R371 RR 
R1R7-RIRT 757jlRcT RTTk 



^ 1 chid k *77977 k srri fm k wwr, 
“^ftl qb?ri/ 1? 1w tTR 577777 k /%RR 557 
q bl4 Tift 557 7755k?” TTift T 5jRc7 JR 
Wtfr 557 37377^775 fen T 5/757 ^7# ^dd'l 
777R77f frftfr 55? f^FTf FR7 7 ? TmtT T^T 
7777 557 T7lR TiT 775? / 



nrnr 
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^ *1 {Idlfd* , qn*R alk Tprt sgS TO *tl 

^37TcT 4 ZR1 TJ^^cT 3^]qR4H qrq?TH 4 3qRfq#q f*qWf 3?fc 
^IcT TR ^f^cT #**14 W»T |T3qTI W 44-44 s4f qW Wl 

4 ■gfcT^iarf ctf W^TPFf *t 3T^JcT W 41 sfR 4 xpTO 44^ 
q4 m ^iPd+f *1 ^Fohf«fd *q -qn^i r^t % 44 %iW =£ 
f4-f44 R4 fa^FT ^ f^ 4t 7TSFT 4fmT WSB *q qn4l 
41 f4nq, a*14 44*^ 4 3T)4q Rh^*! *1 aqTpR* qffa IR^im 

(molecular biology) 4ftq q4wl4 4 4tf4R q<RR q4 4fe4l 

^q#r 41 Profa ^ fqro; armf^rcT f4r*rn 

Wdtfdl ^ 4 4?T ^ WTT3 -®«rf 

*i4*h *1 <4iq-sk ^tt^tt 41 r 41 4 qffqti 

^TT^n 3pq *t 34-flRi pH^dl ^ FM 
3HHK aoHIS 3pq dn^ll 4 oHd+ldWIsl 
■qq d J IIH *q4 4(4 Pb< di-sl 141 4 3Tl4 
*4)l RR aq^qpqR qqqsiH 44; 

^Kdld H’f.HI'JJ dn^lf d^tS 4t ■HlCdl 4 q->dl-qKdl Fl4l 

^rr^n w\ aqdR*4f ^ qq Tqqq*4f *t qqf 44 wfu 

1941 4 44d qqtqfifqt *t $dlR?N w *t q^i 1948 4 

wqfer 'qqq+iq fiqqqq 44; 1954 4 qjqq qrqqqq % ^4 q^r ^1 
4 qiHlfdd f^RTI 3q4* pc|-^c|pc|^id4l' 4 ^4 4i*4<i w\ ^qrf44f 
4 *ft qp4f4cT f*qn qiqci 4 qqpj ^if ^ fqmw e£ q^q 4 u41 
q^N qrc qqjT * 9,911 

^ eft ^TT^rr T3qF ^rPd=b f4w4t 4 W ^qqq deb 41*1 
^im 41 * i+l *-e£si ?iti vi^ll ^iKd ^ aqqriq^r *i4*h *t 414 
q# 4 f4** wsqi^ alrq qqqft^T %i*q 4 *fd ^fddi ^ 

Pd+fqid fq^ni 1962 ^ 4t4t ^ wk ^rr^qi 4 ^<+dTPd+l 

4 surer ^ fq^R *1 q^dnii w ^ 4' Ws\ *t qrqfcr ^ 
fqrq; qqqlqjT 4t rr 4 *ti 
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Rw fmni 

^TT^TT FfclFT F TF^FT Rl R FfFcT Fit dferfdiatf sfk 

dlFfld FFRt fR FTFfFTFI fR FFTF FF R FF?tR Rl R F<F 

=t)'di=t)T< R sfk R RtFF fR f*R ^ft RRR ^ fr# R - frf, 
ffRt, FTfRcF, cn^f^urM, <mi j nm! FlfRi ffR omRkicf f^ 

F7TFF FFFC FFFR TJdFT PdRldKl F fRRt R fR FTcft Rtl FRT 
3FJFWTF MH FIT FFF FF FTR F^ FTF FTFT R FfFF; 
fFFFTTT H + lQl 1+5,1 §Rd fR ^ 1R1%fRF «HlA Ft' feTF FlHlRd 
f+FT, fR^nR feTF FF FFF F^ 15,000 FFF FF *TRV FrftFfFFT 
IFF! T T J TT I F![F FTF fRt fF FJF R FFFF -f -j% ^FF TJd'fJF 
FpJFWTF FWTF Ft FFF FF 1+ yfcRId droll+idd? <a(l5^ Ft IdO, 
^RlfWF f+FT FFT ®TT I FTFT F^ Tp; ^ FFTF fFF FF Ft FTFT 
pip FpRTTF WH afk FTFT FFP], FPJFFTF fRsT fR fFTFTf 
fR T^lllFF FF iR il 

FTFT fFFTF sfk FWT R)Rf fR ^fFFT F^ FKFfd Rl 3FTFt fRft 
fR^RdiRRl Ft +k u i 8-61-) FTFt fttR fiR fRi fr ff 

FFKddl R FFR ^T fFFF R pF eft F#^ FFTF f^FT, “FF 
^F-wfiddl F^ FTF wif WRIT if 

FF FTFT FfR +Rd< Ft fM FT R, Rfe ocRdr , 3FTRT R 24 FFFR 
1966 FTf F^T ¥FR fRWT R WTt TJFJ Ft F^l FFT^ FFTF F^ fR 

*j ) >HiRh< fR ff IR-hR t jf Rft ftIft f ffti 








^^JUiH rRFTftsTT 

(1910- 1995) 


M 


ri ■ai»!frHri“ C S} 


s 


FJ) 



41 ■Hell 4*11(4 eb flu 4) "^Tt^T ^ y^Ri ^ wR 

R FRlTf ww R *rPd«=b'F<l M'R^cfH 3TFTTI TORT TJyT ^ %f^F 
^W1 xf-ste ^ ^ ^ ^1 tel, sfk ^TfaTcT 

^ R <>i4> 4l J FM 41HHIQ1 1 j 1 

■cK4fl(sl< ^T ^Fq 19 S^f^R 1910 Wt oTT^lT R f3HI fRcTT Rt. 
ys(^ u ^H 3F2R RrTH =£ $5f R 4Rnq ^{H+i'K Rl4 Wt Rt.^t. W 
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itm fmni 

im\ fRRRT R HS'leteflchK 
^1 RRTfcT ^ <Jd=hl d6<) <?pc| 
srtl 11 Rff 3RRJ cW 

wzztw: ^ ttsi^ w 3 # 

ffl R1R 3 RsfRf ^ 

fiF^ Rrf <^tT<n R 'iiRscn 
fRi foR 
RRRTRfR^ft 
r Rt.R. Irriti r|[m if) ^ 
RfdRTRH wr ^ sfk l^TT 
<ri j idi rt Irt ri| sIrr rt)| 
R¥H RTRf R^jfl 18 RRR 
rrt rr R r#3 rfrit 
■zmfm - ?M Pimrt #rrr ftrcir - 

(mm: 3m.?iTft.Ti.Ti. mmrrm) ,, , •*, r-- • , _„ 

* 3 “chltqiH R*iRd R)R R ^ 

R^RfeRR” (Compton Scattering and the new Statistics)! R|T 
J ttt&rr 3#7T R wm h)hi$ d? (Proceedings of the Royal Society) 
R «HII ■Hldch R?) dMlfa RTRT =b<^ R) 96<r) if) 
tyl'zf'l (Philosophical Magazine) R RR^ R) 3RR Wt R]R) 

$1 RRR) M R^ RRRR R-RiftlsR Rf) RSfiRR R RlfRRTRf RRF) 
r) RdO, RRR RTCR1R RR tjch < 4R) L bl 1 h<RI I 

rtr) -% ^trrt it '$t&u£ mr) itr wzitw: r rrt wf)RfWRR)R 

■HH'WI T R J l6fl fRRd-Hdd fRvRTI fdvH) R) Rlt ( 6HKI R) RRl 
cfRT 1?) RR 3TRT fRiR MR RiRT t? MM) r) fRRJd Rl)R Rt' RTR 
^ RR ddl^) RT Rsf^ fRT R) R) Rlt Rj4 Ri RTC 1.44 ^JRT Rffi) if)^ 
■f ^ 3TRTR: R^R RlHd (white dwarf) t) nRcifHd sldvt TRcR if) RTf) 
ti i.44 tjrt etf- r)rt rr wftRmTTR r ^Ri^hsR rtRtt 
(C handrashekhar Limit) ^ RFT RR H^l^t 'fl 

1930-36 ^ #R x(^l(sf< f^fejRRT R Rt^RR WRl 




grow? wftro 
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W wro ft wfcm ft fftt tototi to ftfaroft TOft fti 1933 
3 TOftft sroft ftftroft- tottto ftt ftk wft wk ft fftftft ftfftsT 

ft ^ft Ml 1935 ft TO TOiftTP-Md ftftisft % TO# TOlft 

ftTOtrof ft mRuiihT ftt w if ft fro; snftfftr fftroi mt ft jt ^ cftt 

ijftkd ft ’’tot T rq;i fftrofftMTcr TOTtroroft suft; oftftid ft 

■d^l<sK ft ftfa to 'T dftei cfloil fi u i u D ftt dffto totot wnro 

ftt d-SIdll -C|^1<SK ftt 5 >H c bl TOftft 'T 8ft I TOft ^dTO ft cr1 J II 
TOftlft TOfft ft)%T ftt ft5 ft ftftTO TOTOT TO#I TOTO# eg® TOff M 
HcdSJ 3|c|<ftd-,ft ft TOSftlTO ft hR u IIh) ftt ft5 TO ftt I IJ Ts j ltH 
ftt ^TS'-'^fe ft c bK u l TOTtTOTTTO TO fftTOTT TOTTOT ftt TO I ft) ft 
fftiT to Tjzrn 

1936 ft TO^ftftsR ft H'Sl'H ft Tift TOft elfftdl ft TOftt ftt I 
TO TOftt TOlft qRdKdft ft TOT TOt ftt 8ft I elRddl ■Mldcb ft ftfc 
0,°h •Fdud ft TTTOMdlfqTO ft I 

1937 ft -d^ftisK ft IftlTOft IftMfTOIRTOT ft TOTOFTO ?[TO fftTO sfft 
TO# ft^ft TOTtWMT (Yerks Laboratory) ft ftro tWTI 1944 ft ft 

ftftw fth 1950 eft mtto ft tom ft froftTOTOM ft' wgs ft^ 

ft TTT^T -d^ftTsK TO TOjfttftt ^fTOT 1[37TI 1953 ft d-MlM ftft 

TOlftt TO# ft TOfttftt <|#TOI TOTO TO eft | 

d-MlM TO TOFt TOTT ft ST^JcT TOM «H ft) TOcfft ^-fTOq 



WTO ft 3TJTOf «ni 




1946 ft ft TOW ft M §11 



fro sroft TOftmiTO ft 

f?TTOft cTTO- 25 0 



fftrofttro ftt ^t tot § 



drift fti del ft WITOT ftt : 
TOT^TT ftft ft RdO, did \ 

ft! WcT ft ftl TO ft ft I 
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*#3 fmni 

1957 3 FT #4f 37 H*!#!-## *3#, eft aft* 313 34 
#fcT37 f#TT3 37T 3)3** ^**33* fft**ll 

331*1 *d* 3ft cb]4M4'Kl 33J# #1 3333 31331 31 % 3*77 # 
**37f3d 43 ft" d§d ■Hied 337 =hl4 =6*cl *5-1 ft fdHHI dwt # 3ldl 

i?i ^Rrik. 3 * 333 - 3 ** * 3 ** # 3*3 4 f#**) 35 43 3ft ^rft, 3 **ft 

3*h 41 'H* J £ u f dr># 7jft**ft, 3**ft 38*31 ^iRrldd 37* ft) fed =6 ft J l3M 
37*4 aft* far 33*4 ?fhT 3ft R37 33f3 t** 337 ft ft#4l 3lfft3 
j iV-sdft* # 37 - 7 * 71 *, “ft 33*4 3 ** Iftdd 3 * ftft 34333 f4ni4 aft* 

333 ft" *R7 ftl#-*ft fftdld f4l*§ -Sled#” <$*7d-> 313 4 f37*ft 3R 
43 ft" 3*331 #3 *1^ '37* 4ft I 4 ftldd h4m 1 3*)J*R*T3 ftl 35-3R 
43 idl'd cl *4 aft* 3*437 ^3 4 3dft4 3p£ ftiedd) dl J l 3 M f373II 
4 IddHdoS dftdl 4 4*dd 37*4 ft! 33 3 4 1 



377fft3T ^7 wf 1687 ft fawf jrftW 3*33Tf#*fq31 (Principia), 
4 fuw f^wr # *# ft ftr?3 wf 7737ft 33375ft 3*w wff wmf ii 

7* 3ft m^Hl 3jmR Wf il 1730 4 <##7* ft 3ft #* 

wm 3*7* fww mi wwlm 4 fftfftfftrT ft 33375 ft wfwf wf 
377 g/ft?r mfmf 4 °mwn wfi 333 3#ft wrr /ft mr 51773 
Tlftft 37/33 53* 4/ 



3|3 4 3¥FT %Tf337 3*4 3*133' 3* 3*1#* #37* *g3 34 **37331 
# 1*13)1* 33 3# ill ^**4 3ft* -d'Slftid* $4*11 '331 4:j1lfdd4 3ft 

*73# ft *|3 37f 3*ftff33 37*ft *#f ftl ft **3ft 3*f%*37 *g*l 3 ** 
333 #4 313 *73*3*3 337 T3cT tR^FTcf #3 33*3 *4*4 aft* 3 f 3 
**3*313 37fft* # ^Tlcff 3ft* 35 ft *73*3*3 % 37*ft RPTcftl 353 ft 
3# 31331 f37 33 **3*3T3ft 3 ft *Jef$IHI # #31, aft* #7* ft 33# 
3*3 idl'd -1 # f#3 3T^3 #ftl 

3 31*1 id* 4 33*4 371371313313ft' # 3^33 - 3^3# 3fcT34 (Stellar 
Dynamics) - 3* 37lft fftftTI 1940 ft 3#ft 3lft # 3T3T3231 ft 
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fdfdTdd TO: - fafcbd'MM WWI (radiative transfer) - 
fddd dd dffd fdTdTI 1950 4' sfddfd fddddT (hydrodynamic 

stability) - sfdM fd^d dTT d<T7 fddd, d) d<T7 3TFRT Rfcd 
dfddddT f - dd STgdFdTd fdTdTI 1960 e£ d?Td7 3 %ddtd ^d#Tf 
dft ddd d( dddd (pulsar) cTSTT ddfdR (quasar) %dd ^ f^TcTRt W\ 
ddfd |[f| fq df-ds? <9ldl dft ■fWiPdd-i °di<sdi d'd'O sftl 
% dddFd dTriddT ^ fdTSTdT (General Theory of Relativity) 
^ RTdTd dd (black holes) dTT RtZRd fdTdT 3f(d Rddt 

dccfTg d ^ST^qTcT 3#?T ^W-Wf^TT (The Mathematical 
Theory of Black Holes) i\ ejddTt ^TR^ri dftl dd ^TfR7 1983 3 
ycb'ffiffd Ififl ^ ITT fddd dd SRT dd7 dTTd dTdft d#l dddTT %RT 
21 dddd 1995 d7) ]|3TTI 

^df xf^llsK ^ 3TddT dfddTdd dfdd 3 TpTRT ddd| dTdd 
¥%T dd£ dd d dfdT dTI dTddtd dfuidd ddijdd d=F 3TI^f 
%fdd7 ^ dd 3 =£ wqri-^ ^i ddd 3 

dldTfdd ffes* Jd affqr ^fidd wfqcT dld^T 3 fddtd dfddtd 
f^dTI dlfdclld dHI^H dft dcdt dcddT ddtdt d fdddt ddfd dTd 
ddt dfl ddqftdd % ddf WTdTtd %d f^oTFT 3 ddd ddtl 

d^l'fsK dTT <=hlH ^ dfd TF'jyf dddfd 'dod. dt tq eTRTT sffa 3^> 
SFfd7 ■JFRTR) d) dRiPfd fsfidT ¥HI 1944 4' ddf 
dddd <Tdo1 dl'Hl^dl dTT q><rll TjjdT qqi I 1966 ^ 
dd? - SfddtdTT dTT %ldd dTTfd dddT fiTFTT I dTdd 
dTddTTd d 1968 3 ddf d^d fd'fdd d) ddTdTI 
1983 ddf fd?d ^ 3^ddH TJdddTTd dldd 
■JFdTR ^ TTRlfdd fdTdT ddTI 

wzrmi dTt ^Fd^-' afk dfTddd fddlH ^ 
d oKrffRfch dd ^ fl dddTT 3TdTdT M 
alk dd)d7 eft dl #, dm-RTd ^ odfddFTd 
afd dfd dTdld ^dff 4' feTT^ ?tl 
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■cl^liSK wl' 'Hlfecd sffc TFTtcT 4 FW% <>f4 sft slk H5M 
^Ffi' ■H|($C'4 '*>kT — , t^M 0 ! , cfk^RTFT sffc ^oTl<=l — 

^rfifqf W) Mt'l g TFRT ^T^f, ^T, sRf% Ylf 3?k 

^cHhIh^K 3i4> 14 <4 <4 <3=6 ^1 ^ 3 hchh< cho^i 3^ f^TpT ^ 41 F 
3F^fcp4t' FT FIFF f^TT ^ 4 tel f4*cRT FF FFF\ -JRW 
Z«t 17%- izgt: TJjrsrf&m 17%- WFT (Truth and 

Beauty: Aesthetics and Motivations in Science) 4 FcoT RT -Hd-icll 4 1 

W^Ri: FT3 3TR f4em ^ ^FT FX FFIF FI FFTT 

ffr t t§t wTht ftfj <sk wl (oioi'^'n srft ■§■ — 

WT RlcR fasfH Wf >HHf4d STTI FTFT (National Aeronautics 
and Space Administration) % 3^41 37RT sffc RWTH 4 1999 4 
FfrF cfft %d#T FFF-T FT] FTF ‘R^’ VFFT FTFT 

FFT sflT FTFT ^4 TRT 4^ leTF 3FF ^>T f^RTI 





RRRR 3 fRsFR RRTRT^ W\ Rf RRRR f^2lT% RR %R TfNF 

RTI ■Hl^fRxn Rft ^Rft Rt RRI--) Rf RTR ^ 3Rrt ^)pff RTR rM RR RRJ 
^ affc ^pff 'fsRT RRI 3RTR Rffcft Rtcft eft ^ 3RRft sfnsf 

R^R =h<=h ^Hl^fcberl Rit RTR1 Rft RTkl R kt-S-t ffkl fR r)<M RT Rf 
Rl} 4 rR RRRlft 1R RRRt Rt#-Rt# atk RRRf RTT#Fd RtRRf 
Rft fcMfll RRxfl RRRR R <slcKilR> R7RRR 1^.011^ RIRR RR «Oo1=h 
RRT RTRR 3Rcrft8jkT fRRRTf RT 80 RTfRRR #R§} R1RR %lfRR7 
R^RT, RRRR RRRRT R7RRT TjfRRR fl 




fRsFTR R7T RRRR RRRT 
RfttRRfcRTf R RlRTI RfcTRT Rf 
#5T RTTRR RRRt RRRR Rt 
RIRRRRF R RT^R ?tl fRRRT 
RRJRk R^ RRt ^RTRTRt RftRlR 
R RPtl 37RRRTRTR k RRTt RR 
R^ <£fdRV) fRRT RRRf RftRR 
R»t Rtl 1920 Rt RRIR7 R RRt 
^ RRIRT Rf RIRR eftet fR 
fRRTR Rt iRRT 3fRsfldM afft 
RT RTRRT R fw RR RTftRI 
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HF^O W\ shfPdchUl RRh "JRW RTT RR RT fcRI 

rrtr rrt % srft q^qf ^ fdR -q^fcT rt RFMfRT 

Rq^ 'fen’dq fqRrn 21 qq>-s q^ hRtr ^ f?qq hR^ik q^ irt 
R l41 RNlPl^h <r<=bd ^ <Sd4> 3Hldl "R^l ®|-oc|l qft Hld|-Rldl qft 

C\ » 

4’ wi toRt sfk fqfeq fqajqq ^iiit RRiqn qq 
Pd5bH R blohl-qlil R t'Pd R.<ai^ eft did-! pHdl R <SdR5 fdR 
RRl q>l4dldl RR ift Rq^q RR fftRT, fqRft RR7 fqft'STqT Rt RT! 
faaidq R q^ qft sRRtqfqq^ 37 ^ 37 ^ ^ ^R§4 ^ 

eftl RTR R <cf)'^H|8T RTR^, qqf?Rdfd sfR 7>Rw u il ftcft 

3h<i 4R| "^ft ftsHId) 7ft Rt Rtdft RR 4Wl Rlddl RTI 

RTRRT^ rRrK RRt #T qft RTR-RTR RRTRTT RTRt qft R^ RfR RRftq 

rti q^ft srqprt 'HiHiRddi f4iRkiR4l rtf rirt rIr rti f4q>q Rfft 

^37T 37j^R| R7R5T fRd RfRRft RR RRdT RR^ #7 

RqrfqcT fftRfTi qqqft rrr Tjfdi rrM qft fqqRRRT rT qfq 
RRrfqR RTI TJfdT R ftqi qft RRcfRclT qfrqftdR' R RfqRT RFT fdRT 
sffc ^ rt^ rk ^ftd qfi 

■diTd q>ft Rcpf rrtrt RRft qft rtr 
fqqRT q 3^4 -kmk ^ ^*rrt 

RReftq ^ djq RRR RRTif qfft, RR^ 
qft.RRRt. 1 JR RRft 7ft RfTeft ift ^ 

45Prr fqqqfqRRRT rRt rr sffc 
qqftft Tftq RTRT RRoftR R RlfedT 
fdqn 1939 Rqqqq qi^fdR fqqn 
R qfcfluq -q^^fT ^fM qftl RRt 
rrr fgqRr fqqq^g; rprr ^sr 
fqRqrt rrr ^ rrr rtw 

dkqi RRTI RRT 3 RRcflR fqRH 
RRRPT, ^Rdk 3 Rft.Rt. TRR ^ 

RFfq#T R SRRR^ftq fqRdf R7 
qffqqq4 rr4 rt^i 



Incoming 
Cosmic Ray 




KEY 



P Proton 
n Neutron 



e Electron 
fi Muon 




3TFTR§jtF 1 f< u i 1 FT FtF Ft R=)5hH F7T *FM FfR§J f^fFT 
RF MRfI Fit 3lfc FTFRfcT 13TTI FF #F FTFt FFF FF 
TjFnFFTT R TFt FT 4 fT fFF?t Ft F#t FRF Ft SRFftiF F|4 fF 
Ft RlFITH R RF 9R<sl RfHFI 3TFT Fttl 4 J l<rlk F IRsbH Ftt Rf 
FH t-FTFt FTdHIFFF ^cFHHI RFTfFFt TFIRhIFT R ff I F1F R FT 
FFTT R fFFTF FT feTFTI TTRTFR FFfF Fit Ft TRFpt t - Rf 

Flfcf^T affc Rzt hRfifii 

1945 R Rrf^S <HHlRd Ft FTF TTTTTFnt 4>R<5lF FTFF efts FRI 
FFT F#t y^FT f RTT. FTRT Ft FfRfRt F 3RRt FtRF.Ft. RTt 

Ft i fwr ft - f/7wf t prf&rim ft dffo*'d dfeiftiu 

(Cosmic Ray Investigations in Tropical Latitudes)] RFFT FTFF 1 4 
F FlRMF PofTsfu^'H FT Ft FFFItI FI 

FTdFdl RTPf Ft FTF Ft FRRfFTFt FIFtoT R fFFF TTTTTFTif F Flf 
TRFTR FFfFF Ft - FtfcTF FRTFFTF FFtFFFT (Physical Research 
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Laboratory); r4to ^[RT a^iTOl, fTOT TOftfft 3RRTt TOdt fRIlfRd) 

aft tp^t TTOfror fron; rto aRiRMK ^toff^r fftrof 

TT^ftf^nr^PT (Ahmedabad Textile Industry's Research Association), 
TO) fTO =6 H-s) TO TORT TOtR TOFf) ^TRcT TO) TOR) 'H5 c t>Kl TOTO TO) I 
TOTTOTT TO TO)TO ^ TOFf) TORT aft) TORT) TTTTOT, 3flM^F« fFTTO T]TO 
(Operations Research Group) RTOT Tori) 4 ! TOFT TTTTOFT (The Indian 
Institute of Management) TO) d-pH TTOllTOT fTORI TTTO)to )sRl$d 
TTTTORT (National Institute of Design) TO) TTOrfTOT TOT^ "ft TO) 8-61-) 
TOTO TO)l "4 fTOTO-fTOTO TOfcrfTOfTOTO TnTTTOJ^ TO) TO![)TOTO FfTOTO) aftr 
TOfRTTO) TffcTTO TO) TOfcTTO ill TTTO) HRdlddlTO ^ TOgcT TpT-^T T) 

top?) aftr tor}' TOPfroro TOsftro, anfslro froftroT aftr tt$to 1%tt tttto 

^TRTOc) 4l 

TOTft TOFf) f?T8P TT TOft %R faR TO), ^RrlP, 8-ft))) T]TO TOR 
STO>|dTOci affTO 'Hi^'H TFJ^t^FT (Group for Improvement of Science 
Education) TOT TOTOT fTOTOI TOR *)' TOT TF[TO %R TOa-SRi TOR 
"^TORRcfe (Nehru Foundation for Development) TOT 3RT TOTOI TOlftft 
3RTOJTOR ft) % TOT WRT TTT^lfRR fTORH ^R TTOTfTOT fTOTOT 
fTORTO a^fid 1968 Tft.TO). TO TO 3RR) RItoITO TORRT 
“3TTTOFT diRI TOT) t?” TT fTOTO I TOR TTfRTOT 3 hi^x|4 5 ) cl I 1? fTO 
TTRTRT^ fTO) fTOTO afp) ft) ft)g rRRF TOFT aft fRR TORT affc TOT? 
^Ri hip, l 

RT and) alp TORPR TO) -dole) TOTOTOTO 4 t TOTO fro 1 -) TRTOT fjR’TOR TO I 
1962 3 TOTOTRRT) RTOTRTRTR %R 4 4?T aft 3RcTffTO TO)to TOI^TOH 
aft TRTTOTO aft fRR fTOTOR TPTTRT^ TO) 3PRfTOT fTOTOTI TOT TORT fTOTOTO 

to) rItoirir! 3RcTlT8j y) to! Pi to) to) 3rtto) ^rt-to)tot ark tott 
TOR pf TO) fRR TO^TOR TOR Tft 4l TOTTOJ TTRTTOpf TO) ffe TOR) 
RfRdVR fTOT «J) I TOff))) TORT aft fppT RTO 3RJ^ aRcfft^T TOR)toR 
TO) TORTOT TO) TOTO TOT-fRTO, TOPT RRTOTf ^ f^TORT, RTTOT 
■dfci'^dl'PI TRT TOfrof)' TO) TOR T aft fftpT TOW?) TOT TORT)r fTOTO 



TOTTOI 
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■HKlRJ^ yltllPlcfc] RTf 4RT Rf ctvd-sl <dl J ll Rt ft>R ^ 394l J l 
RTRTT RTF?) ?tl RTR # 3 RRTTRt' ^ RcfT qR^ c d Rf^Pd RTT 
RTRR RTRTT RTF?t 4l ^ RJFTt ?t fRT qfiMH Rt 4#' Rft RIF RRR 
RTf PRRIR Rt RF4 3fR RTfeR FT RFf 'JRRTT Rtl RRRTT fRRRTR 
RT % R^ dRdtR IRI RTRT 'Ml' RFTTRTT fW^RR RTt RIR 
RTRRTI 

RTRRT^ R ^e77?R JfyfyvH H<wlMd (Satellite 

Instructional Television Experiment) Rff RfR Rsffl $<hr RT^RR it 
^JI-RIRf flRR RTRt Rt RRTRff 3 RWf RTIT RtRfRRT R|4 rR 
RfRIR RRI RflR Rt *pTT RTRRT TRH RI ^pfRTtR *fR«R 

tlRT Rt RTR RRT fTdtd R^RR TRRT Rft WIRRT Rftl RTF R fRIRTI 
RfR RF RtR RTfR RR ffRRTRTRt ifel (Space Science and 
Technology Centre) RRT I (RTR RF RvR fRRTR RTRRT^ RtlT 1 w 4 
^RI Rt RTR ^4 RTRT RTRT tl) RPR r 4?T Rt RtFPlRVl R 

RRT affc RRtz RFfRR RM TRlfRR fRTRT affc 3TFRRTRTR R #RITfR 
RRRfR^RH Tfel (Satellite Communication Centre) Rff TRTRRT Rftl 

i\A t RTRT RTt RIRRrR RcR Rt RTF RTRRT^ RTRF] RFff RTRfR 
(Atomic Energy Commission)^ 3RR8J R^l RTRpRf it RRlfRR Ff4 
Rt RTPRT RTITRT^ RR RTTpfRRT FfRRTIf Rt RfcT l4RT R|R RfRT-fRRJIT 
|[3R RTI RR RTTRR RflftrRRT RT5TR Rt RTRRRRTt pffR RTITRJ^ RTt 
RIFF RFf RTlff 4 aftl RRRft f^FFT RTI?f 4l RRTRT? 4 RRRTR 
TF^RFft (Pugwash Conferences) 4 RIR feTRT atfl 3#JRRT FfRRTlt 
^ RRRRtR afk RIRFJ RTRf Rt ififPd^f Wf)R RTt RRt Rftl 
3RK RTRT RTR-RITRcT ^ RRRR RRT^ 3^ ^FRRT ^f^T 3TRTRRR 
^ fcRR R^RRH RTRRT RRRR R RRTRT f 3R f Rt IRRTT 

R^cT-RT 9IR fRRTR RTRRT^ RTt RTRT t'l a^t-t fR RTT^RTR ^ fRTR 
^RRt?T R^R ^[RT 3^ Rft %RR RT RtfRR tRTRTI RR^ Rtst ^ 
%fRRT R.Rt.^. 3T^RT RTRTTR, % Rt. fRRfRR, RRRT RtRlftRTT, RRtR 
RTT^, ^.3TR. RR, RTRJTtRH 3fk 3RR RTTfRRT 4l 
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FF^ F’fSjTTcfnT iflRt 'jilcM=bld ^ Ft TTTTTFT^ ^ f^FT Ft fdF FcFFT 
HS'c^uj FTFf f%TT| fdF M#' Wi F<FhlTt Tt SToTSFcT fFFTT 
Ml 1962 ^ FlidF> fci^lM Ft fdF FTlfdTFdF 'HdFHK 
fFdTI 1966 F F^t F^F ^1 sftT 1972 F F^F fF'^Fd FT TFFTfFF 
fFFTT FFTI 

1fs 6H TTTTTFT^ Ml Fft dFF F fdT-TTcT Fd FR ^ft ®tl Fd FIT 
FFftf F-RP^t d«|d FdTF Fif TFT FTc| cftF FFf fFdpf F7T TTFF 
fFFT! W FRt 3RRt ^ FTT Fp? "rt^H FT, ^FPdF d#f 
FF 3ftT dFTF Tf FdF Ft nPdd FF7 h£f--I FIT FFTTT fFTFTI 
F>fc5i dtFF-^tdt Ft C 6K U I 30 fFTPFT 1971 Fit Pfd F7T FtTT FTpf 
Tt fFsFF TTTTTFT^ FIT %RT Ft FFTI Fd TsTHFHI 4t TF[^ MftMR 
F ftFJ fF FTTTFTi? FFT FI5c) eft itdl-FTTTF Fft Pd^fl FTTT FR 
TTFRt FTRJ 3 3d F?t TtFT FRt fF STdTTg FTTF 

Fit SRfItSJ If^M Ft dftTF FfFF Ft TTljt F dIFR dFT FR^ Ft 
fdF 3d Tf3F FFFTT T3FTI 

1974 F F'FHI FT Fd fFFT (crater) Fit fashH TTTTTFnf FF FTF fFFT 
FFTI FF RTF FTT^fdFT F teft fTFF ^dtdFd FT^hTPh F>d 
^PHff (International Astronomical Union) ^ fFFTI <^PlF4 F dTF 
FT ‘FT 3TTFT ftlftfFFt’ (dlfd FTFT) FTFF7 3 fTFF fFFT 
‘^TTd’ FF FTF FFdFR ‘TTRTFT^ fFFT’ TdTI 





RRRTT fRRR ^ fRRR 3 feft RlfRR rr 3 RRft 

RF# RTRftR Hfe'dl Sffl iJ I h! u I Tntaff ^ fdRfRd 3RFTC ^ 

i rrtr! ^ #t r^r w$ rr fsnRR ^R-{HHRfdR> f^RiRR 
Irirt sffc rr£ ^ ynifuid %tti 




rrtrt rtt r^r 1912 3 ^ani rrr^ fRRT wro rrrr affc rtrt 

RTRRRR RRT RfR^ RRTRR RIF# $1 3 ^TRlT R^ 
RKdtR fRRR RWT R^ RFRf FTRRR R R 
^1 R1RRT R RTR^ f^RfejRR Rf ^tfdRT 
fRRR affc RRTRR fRRR fRRRf R^ RTR Rt. 
RRRt. RTR W\\ fRRRfRRITRR R RRR 
RTR arf^fd RR^ R^ RTR ^ddk R^ 
RRRR R aTFf RTfR R^ feTR RTfeoTT Idd^ 
R^ ^ RT% qtl RT 3RTR 3 R^ RRT 
tjiRRid RRR RTI 

fdlsdld ^dlldRi afk RtRd RRRRT 
fR^RT rM. TIR R RRcftR fRRR 
RRTR, RRR Rlfa RRdTR affc % 
3 %fdR RR RfRRRRf R7l WRT 
3 Hdcdf i RtRRIR fRRT RTI RT 



wt FfidT fFwf«fFf Ft ^ fins; «ti ^fdu. 1933 3 , ftf^i 
iFFt % ffw wt U^U^ma 4' iff ft^ sff, fff f wit 

Tlfeet Ft T^F WT fW! FT obHdl Finn! 17 wt FTdt F sff I 
FFdT F IFF FT TWTT fFFT Ffc fFT 3 FTF FF;i 

WT Ft FTFfdF F FM ^ WfTW Ft FR Wf FftFtFT Ft fdF 
Tjfcdl cTf fndl , H J K W FTcf FT — fF IFFft ^TirFfcT IT 
FTtFFFTfFt Ft FFF Ft Ftf fWf F FTpt! FFoTT ITTlt FfcT jplt 
f|l FTFJ IFFt TIH ITT FTcf Ft TFtFTTT FT^ Ft FWFT Ffc F7t| 
FTTT Ft Fit FTI 

FM ^t FT! 3 FIT, “^Tt WT W WT %fFF ?t FTFJ ^ FfF 
TTFtM fFFTTf Ft ?t I W nfedl if^ Ft Flct WIlFt iff T7TF Ft TTTJF 
fFFT Fit ft FFt Fit TTFcftl 5>HF> FR Ft WT % ^pt I[F 
fFFfFF WF Ft WT FlttFFT Fit flFTI fft fdF FI Fit FHHM Ft 
FTF Ftl W I7FF FfldTFt Ft FfcT dtlt FT fIfT IFFT 7FTTF FI 
FFT W FfFd TJTIFTT fep^TT Ft IF 7TFTT FT FltF Ft if fFT 
FR RTFT It 3^ FFT WTR Ft FT FFeft t?” 

I[F FTd FR TIFF FFTdT Fft fFFT 77 TTFpT fF F^tl ^tt FTFdT 
Ft fFFfFF WT Ft WT if ^F-IFTFF (biochemistry) fFFTF ff FTtF 
Fit Ft ar^FfcT t Ft I IFF FR It FFF % FTF F WF3tf Ftt 

FTfedT tFT FJR FT flFTI FI FF7FTT 
Ft fdF W Fit dtl Ftl IFFt 
ITFFf Ft FFI tt FR FfldTFt Ft 
feR %llFF FtF FT TTFTT 7gd 
FFI 

FTTcftF fFFTF FTFTF 3 FFFT F 
dH-t fFFF' FtfFFT^F ^ FFtlFtF 
FlpT FftFF fFFTI 3TF^ FcFTlt 
fdFF Ft ^TFTT ^ FFt Fit *J#'l 
Wt^ FTFdT Ft ^F-TFTFF Ft 
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kg RFRk gk) kfc Zgk ktslkl k Tj5f-6^cf^K RRk k feTq; 

tftcHifed fkgn rrrr k ^r kR RRrfkf k kkg rt kta fkRT, 

fkgk k?T k ^'ilfqdl kt Rgd RTTR ^3TII 1936 k k RRTFkt k 
tkok RTck kldlk) RT "^fr^T^Tpf RRk RTckt Rlfkt >Mldcb kl fR gTRT 
RRk k feTR fki?c|Ri£ll<r1R k uk TRT.RH'Ul. kt ZRTfk RRFT 

kti 3<Hk rir k dtRsM Ik^ctlktiioid t t|, wt Risk zklk kt. 

kR=6 Rdrl< kt qdl J RII<dl k dRH Ikdl I Rdrl< k diH<dl kt d-ilH 

gRk k fkrq; r=r gRkt kg ki rr kt RktRWT k fezr zkt kg 
rt kt 'dk ki 

kf. Rdti< k ddldk k RTR <4>H<dl cm^rRi Zidkt (plant tissues) k 
Ikqd R7 kf. <TIkd fkcd k Hlkdkd k RRR d-Rdl TF)l 3fle^R7 kkT 
dvtcl rfrt zktk qidi fk qck=6 kfk k zrtrt kt ktlkidR k 
‘RTfZtktR kt’ (cytochrome C) RTR RR RR7 HN* TRf (enzyme) 
kki t k kk kt ktfkRRkf k kikkkfRRT (oxidation) k fkR 

IRi *kdK ken ki Rif RR7 k)Ri=h kkr kt kt RPjk RRRrfk wtr rt 
R fr^kk kti 

fkgg kgrfkkt k rttr rrr RRk rr zrrr iw rr i jTr irag rr 
zk k Rktk fkki writ rt kkRR fkgRfRgTRR k rr fkfkRR 
kik ffez^js srik RTRtklkFzt k ktRR fkkn ktqkR 

kkkr kikfkk k rtr rrr ^k rr kkn rft rrtrt k kfkR 

kkktRRRT kR RRRRR (reduction) R7 RRR fkRTI ^RRT RgtRR 

R=b srktkt ^sid'jRi k fkzrk sRRkr rrrrt ‘^jkr k) rtrt rr 
rir k wk-Rik kRTfkkt k fkki 

kfkR fkrkkfiRRT k kkRr.k). k fknR rrjrtt k znk kkd 
■k^RR^r k cmrhRi zidk) k kk kk k) kkRi k ‘RFTfkkkr kt’ 

k RRIR kt <^\&i\ ktl ZRRR k%RR«T ZI^T fkR RR 40 
RR RTI ZRfk fkR kfR sfR <k<sld k) fkRTIRR zk kRRT 14 RTR 
RR RFRT RRTTI 



1939 k k rrr kk kR kk 5 ife r q kfkR, k fkkt k RkkfkR 
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Jfcr 3>t c7 ^ 
f^JWTW wm ii 
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^-RRTRR fRRTR RTt Rip- ®Fffl RTR ^ 
Rpj[ ftsTcT ^jfe?TR fRRTf otRfeft (Nutrition 
Research Laboratory)Rft WW finish RRtl 
RTR d-sl--) fRRTfRRT Rt RRTR RT RltR 1 r>R|I 
1947 4' RRRTT fRRT^ RR.Rt. Rft#ft Rt |[3TT 
1 rrr> RTR ^ R^Rif Reft Rif I 

RiRf R RTReTT R RReT 3RRT RTTfR 

(Royal Institute of Science) Rt RRfRfrfcT 
^fR-RRTRR fRRTR R RTTR RRRT ^ fRTRTI 
3TR^ WRt RTf RTRfRR7 fRRRf RT RTtR 
R5T^ Rf teTR ftfRT 1RTRTI RR^t Rff WRt R RTR 
*t RT[R RTR RTRTRT sftT 7RSR R^ RR ^RlfiR) 
RTtR fRTRII RTRoTT R 3TR^ WRt Rt RTR fReTRR 
TTTRtR RltR eftRt RTR MR RT^ Rle) MRPRt 
^ RtR RRRf RR RfRRTR fRRRtRR iRTRT affc 
RR^ RTR RlA Riel RtRRT cIcr! Rtt RJRt clRK 
RTtl RR RTtRRTFf R ReTRRt Rt RtRtR, feRfRR 
(trypsin) RTRRT RTRR RRTRR Rt fRTtRR affc 
RTRTtR RTeft Rff RTRR SiHcll RRT RTR^ Riel 
RR? 3RR R^tfRRT Rt RTTfReT «tl RTReTT ^ RtR, 

\3 7 

RTR-RR, RTR RR RTtR, sftT RTR-RTRT (RTR 
RTt RTfeTRT °h<A Rt RtRR RRT 3TTRT) RT Rf 
RTtR fRTRTI ^t rI^ RTRTR Rf RRTt RTtR eftR 
MTft t, T^RteTR RRRf RtR Rf RR^ RTRffRR 
eftRt RTf elTR RfRTI RTReTT ^ RtR RT RTtRRTpf 
RTTR Rf RRR TTIJRfR RT. TT^R RRTR Rf TJRTR 
RT RTRR fRTRT RTI 

RtR RTR Rf "te Tt fnelA RleiT RRT ^RT i?l RtR 
RTt R RtHT, TRTfRR sftr RfR T ftfRR7 RlRT ill 
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wm 77 )## 



aflftcfW) Hfediarf 
3?fc Pd^M qft PqqpHd ^ %I 
^ qq qqqf qp^ ■w i T-sq q 
adPltsHlq qjqq Iraqi %i qf qtfeqr 
^lyff -qq ^ 1%q; q^twlFft 
qft <i§qRi 'jqqqqq Indii 




diHdl qPr^H< qifiq 'Hl'Hl^dl sffqr ^pngqj (Consumer Guidance 
Society of India) qft q%q qqqq qt 3TR qfff qipT WPT ^ 
qqq fqpqn 1982-83 ^ ^ w qfqr?st qft artqq qqfi ^#t fq 
qqqi qf qftw qf tfqq ar^qr fifnih 

5 idlT=b qndi aqpf qffq<4>i4 7t 4t qrqj ^ aqnt qqqpr qft 
qqqtfq aPr* qftqf qf qq-tq ^ feq qt qf fqqqi qqr4 qn^ aqqr 
qqr qqqiq qf fq^qqr qq 7t qfqq q§i qqn arqqt qqrqrqr qq 
^rt q=qf4 aqr4 fqqr, aqnf fqqqr qtfqqrif'qT afk qfq qft fqqn 



aqq qq ^ qqq qfw^q aqqr q^q qft fq^qqr qqf q) qffiqq 
3 qq^ wt qqfq^fqr qf. iftqr ftqqr % f&m\ qft, “fcnt ^ 
qqrfqqi #u qft qfqft qflqn fq^qqr qqqq qqqq ^ ^fqfiq qqi 
ti” 

qnqq qtwfqt qq qtqq qiqr qft aqnqt qflqn 4q#rqff qf 
qqqf qft qTq f^rrqr ti fqqn qf ^qq-qqn sfa q fqrqt qftqq 
qq q4q ^fqf^qq qrqf qf fqrq jusk ^feqqi atftq qrjrqTftqr qq4q 
# qqfqr qqf qn qiqftq aq^f%q a^pqn qftqq qft qqq 
qflqq qqrfqtqiqr qf. q?qqqt qft qrqqfi qtqfqt qft qsfqqq 
qtqqqiqi affc qqqf qqq qf qif if qqi q<ni eft qqrt4 qq4 qft 
qiqti 84 qqfq qrqqri qft qf felt aqqfqq fqrqi afk qqqf 
qrqn ^ qqr qqi qqifrq aqqtfqq fqrqn 1998 86 q4 qft aq^ 

4', qrqqT qr#ft qq 4qrqi ^aqi 







WVf iira(-3M, ~R^TR- 3 JFJ VT PlH- 3 JTV wf, SJlfVVRff 

vr Vtg&fKt Vi ffw w wf wwn i?i viv<n fvsft ^h^r, 
fwwr mwn, fwtft jpfk vr fvwf vfwv vf fvw w 
WI fj 

— ciT(i 



c# q=F feSFI cif^Rfiefl $ f^F#f% qM W\ f^Tt W\ 
Wl -3^ Vm ^ dfwfcfcb WTcTt' W\ 3 WFT Rh^lddl , 

o 7 




qR WTcT W), dfdM^I ^ 
SPpfTR affc Tpvl WWl\ 

SWF] WW 1917 V ■fnjW ^ 
dR-SI ftoTf ^ W7 df*ldH Tf 
fsrn qr ^ irq affc 
^#r qq 3TKWT 

f^F^TTI d4=h< (Quaker) -h^N 

vf w qqi qnf^MqT #) ^ 
q^f feftq fqqqg^; qft qjwq 
q ^ qqi qR-sqqdM 

(ambulance unit) ^ 

¥) qqi qqq^ 
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^ 3J7 7c# 3jk 

fmwfwr mr ww #R7 # 
WWR #’ it Tffrsl fWTI mi 
WWFT #‘ # 37W 

wtft^t iwft k Iw&rz 

R#T# 4' WIT H $1 R 
d-fi it W7 WcT WIT 
1w # 377# it #7# # 77/gr/ 

fo&rzf wf mm vm 

#' z$ fkwrz wife; wrt $i 3fk z£ R7# #' tti f?r 
fWFt it ■W//<y it#/ W W #R7 #?R7 57T 3if sjet/ 




^kn 3rkr^m wi Rft k' trt ^rF«T-^rtfl ^ 
k rtr ■qrr# qki ^'rW-s rrr rt# r^tt Rp£ h#1^ rr 4 R 
fkciT# r4 ri?t Rp? qk<+>< f*R 37 % tt^ f#q kT^fkit k Irrt# kr 

RRI RTRtRt # RR 4RR 'qft 1RR RR^ ^h 4 R^t RRd ##it rF 

ritr rrtr iirti Tn##t # rrr# w^m % rtr r# rr£ 
rWr afp Irrrw w\ trm rrrr Rti wkrq k 

7RT4 RR k RRR k TIT# R7T 3T1W ikidll 

RTRtRt Rft kRTT r 4rr Rp? nkh) rr rrr kffe srrq affc 

^S-kftFTf Rt ?RIR Rt fdR R#R RRT# W\\ 1948 R RRf# 

-sTrcR qfoldl4R 4 r>g| ^ did) Rft, Rt 4<rdk Rt mRh=S fR7kFRRR 
kfeRTR =hiV)R k =bl4<d Rfl <5 >h 4> RTR RfT < 4,-*-H Prl fRRkldco 
(<M<|4sf^) RRkr RR7 

RRRTR ^ kFR Tl UPd^ST RRRTR k M.doHId fRfRKRRT sff I 

3RRRTR R7T <4l=hl RRT ^7R 'q7T#l 3HH<|cbl IkRllf'd'^ 4<rd) 
fkF?R k WSRWT k RTWI ^Rd ^TlftR Wt kkRT Wfii 
RcTRT T RI f^T ^TRcT k ftT 1 # °t I ^14 1 dll ■§■ Rt <Sd4> 'HHil 

w\ wt tk RcR wni k d<sH* k hhRh^ tH ^ -q?R 
3TFRTd ^ kfRd ^7T kt 341 <4>dH f^RTI 
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TTTF Ft Ft 3TFT F ^FTT FPTFt 
FcFt Ft jjir^i FtTF stt titt afir 
Id^cH-cl^H tf FTT FTR ^FTT ^ 50 
'Hlcrl Fft FF Ft FT1 it ‘'jyiFFftFFT 

crr^refl it ff 3 fff ^ fFFTi 

%FT % FTFFiTF FTTcttF MR FFFFT 
Fft FT1 FFF FTTFT ^ fFTFTI FFTt 
3 fTTRcff FF 3TTF7TFF Ft F7T?t «t 
sffc FFFF fFFW Ft FFFt «tl ^FF( F 
FTFt %Ft FFFtllF FT TT1FFF7 Fft 
FFF Fit eftl ^ 3TFTTT TJTpt FFFFT 
Ft dch-sl FT FTt Ft FFFt FFT?t sftT IffW TFcF FT Ft tlFfTfF 
FFT^I 3Tf%TFFTT FTT^tFIFFt FtFcF FFFFT FT tTFTF FFT FI^ It 
FtfFF ifFTT FFT F7FRF fFTFt 3^ FF^ Ft ^1 FFFft TTFt FftFtFFiatf 
FF FF^FTT FTf^ IFtfFFT Fit, FftrFT fFttFFT FF F^T TT^l TFfTFTFT 
FT ^ TgF FfFfFF FFT^ ^tl ^FTTt -sflTT FFfRFt Fit FTtFFTR 
FTT T|[F PlHt u l FTFt Tt PlH? u l Fft FftFF F|F FTF it FTcft Ftl ^FTT 
FFiFTF Ft FfcT FlpT TT^FFFtTT ^tl ITftcFF FlpT STfFFT TJTFf Tt F^ 
T# stfc tMf FTft TTTFFt FF 3 FTF FFFtF FTTTt «tl ^ F^FT 
FTl^, “FF 3 tMf Tgti #FT tl” ITT FTF F TFF^ Ft, FFffFT 
FFF fFFF^ Ft FTF it TfWfe FT= ^Hl-t FT fT^FITT itFT F]7F |T3TT 
FTI 

tlFTFTF ^ FfF^ FFTF Ft ^tTTF ^FTT FTt FTRTTFF FTTcftF 
FIT^fFFF Fft FTftfFFT TTF1T 3 3TT|l FIT 1FTTTT TTITtf ^ ^TIFllftFT 
FTtF Ft FTF FFlPTt F FTFt FFT-t Flit FFFF FFT-t Ft FTtFTt tt 
FFTFT irftTFT Fft Ftl FUF FT FTtF TFTFtF FFTF sftr TTFFFt ^ 
FFFF FFI^ tl FI TTTFTF FT Tt 100-200 FF Fft ^Tt FT it fFTT 
FTFT 'll FI ^TUFTT ^FT Fit FTFtFt Fft FI FTF FT1 3Tlf fFT FT 
FFT^ FF TTTF TTTFTF fFFW-TFF ^ FTF FtlT Ft FTFt ^ # 3TTFT 
FTflFI 




C7 T<1 c}qM 
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p P (cob) PPii P P %tt wfr 

^ i'l ^ ^ ^fT ^ ^fakf ^ %R ^WdU -R wM ti 

cfcfR P\ p fkZZT RRR>] 

J -M c Jc1 ITkft 1? A ZtR, ^RT 
<RRI^ -H f^1<ri I RTf 

P %R 3T^5t ffTcft 



?jq 3 T£®\§ Rf fzf (ADOBE) ^ 3TRTFTl‘ 
^ ^-RteT RT WfN, ^TT ’H c bcl i?l 




R^IRH sfk RZZf ^ ^TT^ 
-^i pip #T-Rf^ft 
^HKct *ft ^TTf *TT 
TRkft ill 



RRT, ^cT RT ciRi-s) ^ ^Tleft 1 R fkZZt, ^cT 3fk T TfaT 
firing ^ ~$P «0ciA (Wattle & Daub) ^|cT 
P®P f | 3 ^WdU RT ^ %R 

T^cft 51 



^|RR fR Ri^W RFT Rft R!R WI RRf RR RTcf ft RReJ ft ^r£ 
RIHt] RRtR 3TF tjtt ft| ^ dlt> sffc R?R ft ft ftf <$H<ft J l ftf RlpT 
Rs(dl'+) ft dftffft ^RRt clift R Rfpf <FRf oJRj ^tcft ft I RRR ft 
mm spftr rrtr rr ft rrr m\ t#r ftlRftf Rft ftlRift ^w^ti 
IRft m ft RT-fRRTt ftRftt RTftti ftft ft ftRR Rft fftftR ftR 
RTI ft ftft Rft ts-ft*? R^FT (Rat-trap bonds/ ^klft fttftt) ft 
RRTftl RFT R!R ft RHRT fftM fttRR RRT Tflft ftft RTR ftt 25 
yfcldcl ftft Rft q-dd ftt RR ftftl ftft ft sMI^ <RR>] 'dlfdd? RT ft 
RRR RTIcff eft m ft Rft fM 3FR Rft Rft RRT Rft RTfR 
£<ftdft I ft fsf m\ 37FRT ^T ^ ^ R7T RKI WTfR ^1 

^TdT ^ eFt RtfqRf ^ RpqfR ^dr RT # ^TT WTT TFRR 
■^R R W PihI u I R Rff^ Rff WTR RTR RTF RRRfR RR 'Fspd R 80 
RfdRIcT Rdldl Rftl ^ IrrW ^ feTR ^RR Rff RR^ fRR RRJ 
fwf sft, fRR R RJ^T ftR RPM sfk RT 3RRRFR PRddVd 
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km fmk 




mm # 25 jfum fi # i 

$k mf fit' ^rm ^ frR mmfm- 
wi <*i4 <*<<JI i?i 



TJRtT -# fiT^T 
'Jllcfl I <FT fddl 
^TTTcT R 5 8 

yfct^fd w fek 
^ f?t Rk ITf^ 
$1 M ^ 
Hl'HH RR 



wr 

$1 ^ TRF afR (sffRwd t - ^ RR-RR s^HM fdRTT 

dT dRfTcTT tl 3Rq fezt ^ SRFl RRRd ^ ^FIRR 3^R RPfk RTdt 

fRdlRR d<HI H=hM RdT ■H'+icI In <=hTd sfk <nl^ ^ ^>HI =h<dl RRRR 

Rff tl 

%fR r ^nfr' rt#' efft rM-wI- fd^W wrat, ^fddisrf sfk 
fedl^dT W1 wffF RR RRIH^ TTRTR affc dddfdd RRTRI fdk 

ft'Jldl , Hid! 31k 
^ &=>» rr k\ 

gfkqj k ski ^RR 
W1 RTRRT RT % 
“RTd^fwq RRT 
Hdcd^j fk^T t 
RH RR fW 
ctl^I^lfrHl ^ Rkk 
RTRT 

R]%RI ” RRT 

R^RR R? RRR 
Pih 1 u I Rd d.d) 

Rf 3TfRR5 RfRR 
'JRTR)' feRRf, 

- wr& ? /rs^r 




St**- 
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fkfcm fftf (md w wr m;), Tftm (wrr) afk rr 

RR -JRT^f Ft %tt Tp fFF FFTFI FFFlt SFlFl 

^K1F>1 FIT FT^ 'HkoIf FTFTSTt Pf FjFK |rf f'l diF>! FTF Ft 
FFf k feTTFf Ft JJTdFl', M7W RR=%fRZt far^'H (WTtW W^jf^ 

& mf) sfk fftf RgcWH w wmt trrr /f/tsfv (rrr wfmr 

FT? RTRfm' YTMT IFRct) cFT MF^'H ^FTT FT? 80Ff cftf-rTcJ FT 
fSTTI ifFTT IRI fe^k'H F>t Ri Ft FeVtl<HlF IFTF? t - taFFt^H 
F PcfobW 3TKWT FtFT F?t IFTTF afk Fit Ft FTT ^RR Ft FTF 
fk^TcT 9,F> ssldl-FT chT+l FT3FTI 

FtFTf FTT ^FTTT fFtFTFT FTTFT ^FTT FT? FfTfcT FTT 3 TF FTI JJFcrHsTHT 
®Mlrl TTFF 'k +N sffc d|$<nl F? Rt deb's! FTT dHFl J l FFcl I 'k 
FFlOd Ft? FM F?t S<ni^ Fvo! TTFF IT 0 F> -FT FTF F?t ^j? FT 
t1f>s! Fd? FTfo? FTTT ITT MR Zjdt d|$<rll F? dHFpl F 
eb'ebOd F?t 'd<F\<Cl 30 MfcRId FH F? Flfl? lh ^ ‘FTF^ 8? 1% dFFpl 
FFT^ $HK<! fR<F F? TrTfFrllT^' FiRfqI F? ^Ft F?t dn-cii^ T? TF^F 
ktMT Tftl 

^FTT =bFo1 FFT FIFlf?l<rHl Ff?t 8?l d-sl? Rd^vtl ft? tJ 0 ! «N^U| 

FFtFTTT fFTFT sfk TTFF-TTFF FT FTF5T, RtcHT) , FTFlt, FTFF?, 
fFTFTF, F^-fFfFTTTTFT , FT5#FT ^IfFT, Fli FFfFTF? , FlfF afk 
^F^-fFFFTTT F>t ^fW fTFT^I 

^FTT Fk Wi rcf^r^M^T % sTcftlU W\ feft ^ 3TM^cT %FTI 
M^T TfWT R k^FT 3TFF ^ MzR -qrcpTT FFT sff^T W 
F FTFPTT R TFFTfFcT %FTI 1990 F TT^FF TF^ TFT RR FFTF 
3TFf^ sfk ^FF. #T 3W 3TRT ^ Flfd ^FT FTf TJWfFF %FT 
FFTI ^FTT FFc^njF TTWfTt ■hIhRif!" ^ TRRR Ft T#l 1990 F 
FITcT TTTFFT R R^ F^F^t F TFFlfFF fFTFTI FT^ FWt FFk 
3TfFF7 Tpft FF ^ FF 1988 F FRcftF HHlR+dl fFottl ^FF 
sfk FFFft FcFt 0,RlFl^F k cftFT F^Ft Fit FtF leTFT - <^di fFTTFl 
F ^fSFT fFW afk ITI^tl 



182 



TlWT ft wft 



3?W Tp ^5T 

WTift flT sft WO % cTFt 

R-t^W ^HM %tt [*H + | 

41 °M f^TFI 
Wt HnA R 8i=hl 4)cM iff 
~&m rr%t 8TTi i snfe 2007 
^ T[7sf cfft^ f^T 3T^ 

■'R fl ft WT c^fFfl 
7JRT <H=hl 7H? 90 
■frg R' 3 h dl<=bl=bKT 

Wf ■#f Wm\ W ^FT 

■RFT 3||T^Fr^fip#T 

^Tf ■R sp^t ^pHcbl ' E fT 3HR-HC1I — ¥1^5 ^ 'R ¥fe — ^ 

"R Rra7 ' ; TFt Tfl STTI ST^tT 4, fFT 1RI leTTit ffT^ T^TTt 

^ fRT c||=W ^71 ^tT ^ ST^Jjf ft cl^HI •H'+icI 1?: tt^ 

ftwn:\ ^ra cfst strtt t 






fwr WWI^ TjfmT3Tf wft 4' WFfWt Wt 

^ 3W wt WWft f'l 

WTR $ m&F W ftf RT TR>m-Wm 4wt Wt, 

w t far w^m-RcF-R $ wwmft 

w^wt WtrT 4wt, 

W T PfR Wfit Wfcj ^ xq? 3Tk ^J7c# 

•sTR^b’i Hi$ oil vfcjf, 
wt m-^RFR 37 WRWR WTWUt t 

fwwR m^-sm wt 4ww Ti ti 

— y-iIRl 'llH^l'Wil '5R1 3TRT ttF^T ^ ^joShsiftrl 

1950 c£ ^?R7 xf TjR i\A ) ¥fI¥fT ^ TR 
37|fuc,<* RJRlf 37T cTHT-^HT cpT £f, RPT 
RR^R 3RRT TTf^T wt\ HltfciK) RR#vTTT? 
Rift cf xr^t RJRlf ^ TF'HNil'l 
Wfm R# sffl W3f *TRcT 3 
WfW ^ 4rR f^FT ^ sfo 3 
3RRR TfFc^f ^' J KH t^fll 
3FTT Hlfe<HI<n hP u I 37T ^PR 
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TftH ff wf 



1913 ft *IW 3T^fT H ftl WT J377 cM 577777 ft nib oil ftf ftf TJT^RxlT 

R7 -qw jrftmr ft ftf wp ftfi ft?r ft wftf wiftrzrmftf ft rtct ftm^r 

1,000 ft 5 ft cfrj-i sftl i/ 5 / ffpT jftr 1930 ft ftf rffuj ftfft^r ft 

ftf, Trimrsfi eft fftnz fftwr fftm ft wgu wb 3wm fti tm w 
W 8 ft fft nfftW3Tf ftf ft 7577 3ft‘ fftft RRT ZTdftf ftf ftfft ijmf 
wrftt ft ftnr ftf ftft wrfftm 



23 RRRd 1918 R7) R^RR f^TeT 3 |>3R| Sftft fqRT $dWxf) 

RR7 ®ff RTR Rt R#RF ft\ W RftRR ft % #1 ft 

Rld^R i( 3HHVl<c|K| ?t| 3RRT ftf rW' R^T R7T RTRTRRT RTRR 

rt sfk 12 r^ Rft rqrtr rrt is r^trtmr =pt RRt rtrr? 

RR ^R»t «ffl RRt 37B^' ^FR-f^T RT S^S fft ft *&u<SdT Rff 
WW Rr ty-' f) Wftcftflijlfeifi fftzifftwi (Encyclopaedia 
Britan nica) <sl<kll ^Rl=hT ^ 3RRT ft fdR RR7 Rf 7|fRRj TRfRr ft 
3^ iRidMf fl ft R^t RHlfdd) trjr eFT RRR7 RtlRTI 1925 ft 
Tfffeft^fr RRf WT ft RTR fwiftl 3FR XF Tf^FI RRTR RRTI 3RHt 
dddl R?t cK5 SRRT ft Ref] Rift dR--) Rft dRId 7T5R f^fTajT RTRT 
tfpft Rft HPftl Rift 3FTT 1 TRlft ft RFdtl 

fft eft 3FTT RfT fRRT RtRRT Wfft R7T RT RRR ft RtfdRf fRRTR 4' 
Rf[d sff , §73 fold. d*f)A ^Rt iddd R7t dJRTI vS-s)-} Hdl’H ft 

ftMftft dd<rl'd ft ftfdRf IddM STRTf Rft feill RTRT Rftl dd<rl'd Rf 
ffft R 'HHMdldl Id-dlfl ^ TricT 8i<4il ^Tl 1940 R ^7^ tt^7 
«ld^ld ftdt f^Ft Tt ^ ^ J loll< ftsTd ^iKcild fd^M TTr^TR 
tf TTt.Wt. TFF ^ Hl4d^id R ^7T Rif I RRT 8-5I-) ftfl sflR 
Hlfrlcb Rft d u f5hlHd)l (spectroscopy) RT ■#%! fRTRII ^ ^ich) 
RfcTRtfRT (fluorescence) affc aqwffRR (absorption) - ^ 3RR7Rf ^7l 
RRRT dim RTI fRdt feTR RiVlilllRioh Rr^i) Rlt 16-20 RTr^: 
RR7 RRRRI ft TTsRT RRcTT RTI IRfeTR ft 33RR7; RRfRRTIRIT R RT RT 
RTcft Rtl 3RRT ft Rtfl' RT) R7R)fRT (luminescence) RT RTR RllRRR 



3FF7 ftft 
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fftftl 1945 ft Fftlft rfrt 

fft'cfefdF ft) 3FH) m 
ft). ^Ffr fttfftR ftffti ft 
3HI ft ‘QTf.q.'H'Hl. iftl ft) 
ft) ^Tfftnr fftftftjTdR 

ft T^ft ftl FF.ftt. ft) 

H5.M 46l ftl I fttFFF ft 

3n^l hP u I ft ^TT cbMlftl <SHlfft 

ft) ft ft) ft) srqft ftft ft sift 
3nft fr) fftrn 

FR£ TFTF FTF 3FFT ftft F>) 

o 

ft F^F fft^fT ft fdR RF7 
■H<=hl<l WF^fft ftft) I 1945 ft RF1 ftfFFl ftft ft TfFK ftftR ft 
ft ^ftlRdd Fftftr ft ftfe fft^TH ftftft) Fft FTFJ 3RF 
ft Fftft ftRFT-fftnF TFFft) FFFRftf ft fftlW 
Fftft ftpcjR FFFRftf, FFft ftftFR (calibration) RF 

HHftlFRuj snfft FT) fftRJF dHF>Hl ftfad ft)l 

■Wclftfll ft' FTF FRF ft 3ftF7 TF-FTFFTR Tfft) ftft 3RFT ftft ft fF 
RFlIdft ft) *cft=h'KI I 1948 ft Fftft Rft fftTcl FRFRt ftRFT fFFFT 
ft <1FFRU] ft FFR fftFTI ^ fftFFT ft 7FJ1F RF1 RRFft 
ftR FRTTF) ^rfFF FR.ft). ftfftftfFTF ftl 1947 ft Ffft ftftFT fft^H 
TFFft) RFTFF <m<u| , ftft FFFTTft) ftft 
cll^M'Hlft) ft) fftftl ft 3TFM ftft ftl 

TT^Flft) FTFFT ft ftftftft ftftftftFTF fF 
FFFRft) FF fftRW FRF ft FRFT "FTftf ftl 
^Tfft fdR FFftft i^cb 7T5R ftfft ft) 

FVfftdfdl RFTfFF ft) ^fft FftMlft) , FIFFlft) , 

RFT ft) ftft sftft RFfft ft FFFRFT FF 
Tfftl TFftft FTFftft) (thermograph) ftft 
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heft'd) (hydrograph) ftft ft fftRT ft f^TQ) ft 

3TR«T fftrfTI 3FTT ftft fF TRft ®f|cT ftft ffl ft FFT-ft-FFT 
W1 ft ftRFT-fftfH ft WFTftf ft 8cM'KH 3 ftl ft) STTcftftft; 
Wf ft fftr 3W t Rlft^dl FTT Wlft FPHT RTfft ftl 

RF =blH fcRI 37TRTH dft) ctftfft ftf ft hR^cI nft-f Reft 
Rft ftrr oiiRw-ifT ft fti ffcj ft ft ?n ^ftr 

hR| ft ddH sft Reft ftf cilftl I Tjftft Sift fRFFT ft 121 ft J |) ft) 
j j u iirH=b rtf) Rft ft fftrq; ftfft fftqn rw rkt rt: “rtr Rift 

Rft RcFT M=sRi ifftl” Rftft RTRT Rft RRTR j J u IRt 1I RT Ref fftlTI 
fR R1R ft Rft RlpT 3FF =h<dl RTF RF^ RRR ft ftT ft RRcftR 
ftftdft) ftk ftftfftft rit rri ft^T ftftr cPtr fftRT ft ir 
= hl4 Rft R>ft ft RlP, cl<MK ^TT I 

3FRT hRi ft 100 ft ftftl ftl>HH RfRft 8HdH u lf 'ft ftftftft R7T 
HM c hl c h< u l fftRT ftfft 8i=bl 8rHKi fftRTI hR| ft) ftft dnft 
ft Rftf ftft ft fftft ft RRR ftft Rft ftl ft feTR RlpT 3 h -j^ri 
RTRcft ftl RTRJ RR FFTR ft?T ft ftft ^ft FPRftt ftftfftpF ftk 
ftftfftt RPRTlft ft) RfR Rlftt ftl 1957-58 ft “3TRftftft ^-ftfcTRl 
Rft” (International Geophysical year) ft ftft ft ft^j ft ftp; fftftFrr 
RTRft ft ftft RTT RTF! fRIRRTI ^Ffft fft ft fftft 89=6 ft 
R7T RRRlR fftRT J IRI RF^ RcF ft ftft 
ft 73ft ft ft fe'dl^i RTFf ftffc RRTft ft 
cRcPFRT ftl 

ftft RR RTRRT RT fft RFIR RTF ft ft RTF 

R eft ft %RT tl ftft RF ftfftl 
fftlT fft ft^5 3Mch{U| 7EFT ftft 

ft ft ^FFT ft lift d ftftl ftl 1960 ft 

Tlftft 3 h) ft i FF STtRFF fftFTI ^37T 

Wi W ?K WK ftft ft «HI^ 

«s|l cl ft p^lft) ft FcTT Fdl fft sffftft 




3F-77 T ffvj 



187 



RFTOT 

^ TOTTOF fTOTOT) k 
TJRfajcT «sldl t'l FlTO 
F 3 t)^)H ilH--) TOT 0,=6 

(ozonesonde) iTOTOfTOT 
fTOTOI ^Ff SFTOTOI to) 

wm R) ^TRcT 3?t#l 
TOTOfTOcT kTO^RTTRT 
TOTOcH=6 TOF^ TJcF^T 
TOR TOTOI T=rftrT TO 1 
TOTOPf) FlFTTOT =£ TOTTO TO# 3 TOT#to)TO 3T)#T STOffr (International 
Ozone Commission) TOT RTTOTO Hdldld fTOTOI TOTOTI 

1963 TO ftshH RTTOTTOTif TO) 3TIW TOR TOfTO # ^J^TOT <1=63 TO^fTOTO RTORT 
TOR Hl-HH TOt TOM=6I<I 9,=6BHd =b<A TO) Rrl 14 . 0=6 ^TOlIrdl STIR 
3H=6R U I nldK (instrumentation tower) TO) RTOTTOTOT TO# I 1976 # 
RFTT Ttft>T TOTRTOtTO TOfRTTO fTOTOFT TO TOTHtflf-KVITO TOf TOTO k TOTOllTOfTO 
ffl TOTO# TOTTO TO#f ^PTeik TOf TORT TO#) ffTORTTOR MhI<! 1 TORRT 
TO# "Q^T <|<.41d RTOTfTOTO TO# I 3d=i> IRI fond! TO) ^TOITO — #6 3 TO 
sjlFW <h)(tI< ifenvM kzi WR zk-sm (Handbookof Solar Radiation 
Data for India) (1980) s|)r R#R7R TfkVJR 3#TO 7 $ fig VI (Solar 
Radiation over India) (1981) — 3RTO R#R-TOTOf TOR TOTTTO TOTR R# 

#ro)f#TORf TOf f#rro; hi^to rfto# rrt toto to^ ti to=f ^rto?# 

^]fd=6 #)# TOf TOT# TOTOf# TOTRTO # TO TOTTOf TO# RFTOTTOTOT3RT TO# 
TOTOTOTTOT 3#R 700 WTf TO TO?=FF TOTOTOTRW) TO) TOTOTO TO TOTOTO RTOTOTOt 
3TI=6 S 0,=6f#d 1=6 0,1 TOTOR TOTTO TORT H=M dn^lf TO) #TO # WiFT RPTT 
TFT # eft l|RfTOTO TOTOTO# #TO STOTT TO#TO TO) TOTcTT 'll 

TOT# RTTRTO) RTTO 3TOTT TO#TO #TORr)K # TOTOT TO) TOf# 3#R R#R-TO>TOf TOTTO# 
TOf TOTOTOTRTO ®MI# TOTR# f[TO TO#c# fTOTO) TOTOTOTO) TO# TOpJ R!#l TOTO## 
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tIwt fmni 

feR HFf fEPCTI ^ TT WfcT Wm 8TTI Wff R ^RT afo 
^ 3{c|dWH ?fN> $1 3 Wi 7RRT3TI W\ RRR «jf, 

RRfa Rjfa fsRPT 3Hoh'KHl , 3 ^RcH HlfiMfa+'d RTlR?^ 
(American Meteorological Society) sfR §d<^Moi ■hIqk. RT^ff 
(International Solar Energy Society) I 1987 4 RRRt 
fRR ^ebKHl IRI ^.3TR. RRT*R RR1 TT RRfR f^RTT 
T FTTI 1994 R T T8JM7T fT3TT, f^RRi WK ^ 1 RR 7T R?t RJ Rif I 
16 3RTR 2001 -Q fcTRRRJR RTRT %RT ¥) RTTI 





ftftfti cjfftfftft wfcFTiWfft qft ftteftq 

U<^b'l< ft 'H^-HlPid quft fq 1976 ft fft?q RcfRSZf W ^ 3T?q§J 

HI ftf^ ft qqftt WRT ft ^T % 
wfftftTwft “qqr far+rtw, , qjfti-^ilftch , 
fft^RF ftfc HHcfcUtd czrf# f|” qqft sfg^f) 
c^Rkicci qTT qfT foKr^oi lift fft3 u l 8111 

gfollftll lIHlfftlftl'Wlft] , ft# 2qft fftq ‘URT’ 
^7# ft, qTT ^FR 8 3TW 1921 qft 3TRJ q#T 
ft ^eblcjVdH ft |T3TT| WI *PT fqi^rfqqf 

ft qfftm; 3 fair sq sfft ft srqft qrqTft ft 
w|ci qqifftcr fti qiqrft wftft iqnq ft 
WETFf ft ftfc ft+Hlkl ft qqftt q# 
qfft 8ft 1 urt i^q qq^ 3i# srfqftqT 
ft ftfc qftlft qqrfftqiqfq ft 
ftqqftqi ft qft q# ftt 
fftqft sft i srqft 3i# w ft 
qftft wi qftftft ft ftT qqFni 
qqqq ftM cFT 3^KU| s^E 811 



< V 
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tIwt fmni 

affc RFk *PFT 3Tfps#RT pt WI ^ feTFra ^ Tfkt PTFF ^cf 

4l 

1944 4f TFFT "4 3TRJ p^TT ^ 3FRt ^ 4fe<*d feft pfap 
sfk 1946 4 Rlt fkif'diktllol'd 4 TTJT.pt ^4 fefft W<T ptl f*R 4 

4 SflcW^W p4 Pi; PP 4 1951 4 ^ 4tf4Fl. efft feft 
f44tl 4 1967 4 R#T ^.RRTt. pt feft pf4p Pt| ^4)4 
1947 4 4 p 4 <r(44cl4 , ^7 (3T5T TT^T 4kFT ^TPFT, 

^INK) 4 3FHT "^Tt'R^Tpf STRIP fspRTT ^ft 3 Ft4 W 9.^1 4) cT^T 

PT4 TFII 

TPTT Rfa 44f 4 41'H|R4)' ^ ^FKPf 
Zf4 WW$ 3fR 4fcT IRT 3^4 WPT 
PkFTT pp4 4l Pfa ^ R7 
HH4k r 44 4 RTlFTWI, STRdM 
sfk #4 Pi ?ni 

4l44T-^jf ch^Nui, 37F444T ^ 

3T^fR 4 44 Wr\ 4^, cb'qjfKful z#fcT 
< c Kl8ll u ldl 4k Rf ^ll 4 Pt 
4 )hi 0 $44 fsff^FT 44 4 r44 

nlRdcb 44 fdvdll 4p 4 f4^7RT 4 RdO. P44d7 TPTTPZT 4p, 
'HsfcIHcfc <14 sfR ^cn^SZf 3l^>H'-%TR "4 <IHI 4^ J I6<) <>f4 4l 3d4l 

»dl4d J ld fkgT 4k -Iqcd SPRIT 4 =b K u l 1967 4 fd5l< 3RiM 4k 
1971 4 WFTRkfl' ^5 4 FpRf-Rm4 WTt 4 PPrkpR 4 
3#FTN 4 T fRI 

44 4r (PRBjf4 4^ 7WRT3Tf 4 PRF PRTT t |TeRl) 4 3 p44r 
RTK 4 ^IRI TRTT 4 PTgpfzRF PTF«ZT 4 sfo 4 TR7 ^F5 
feziTI pk SFRfcT PFlp Wlfezff k Tfk RF PTP ^ 3#R7 
pfpff iro apM^T^T FP 7§lk ^ RT kkTRt k pk pkt 3TT^I 
pkTPizf k ‘TT^kr srMzt fkwi +i'4sbH’ 

Wt krok 30 PTfe ^4 RTRI Pkff ^T RT TkT ^ wsm 13TII 




if. irmfmmmf 
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3FFT 7F7F Wffl <dd wft if 
wrm umMd: wmff sm? wf 

fiwff WIW WT 3K*W? «7 FT 
owr 3rk F^77t FRf? TJrTTWf 

wli ti 



<dd 4 rl)$d rqf Wf w4f 4 
{ckiirddi Off it wmft 
smf wf f¥mf wtw wr 
3T^w4f FP7 ifcdl WS' WM f 3ik 
FF7t FFf? mkl 



WfdTFRFTFt 4 F'kFcff TTl%QTr3Tf ^ 37TFK F eflWc^ F7t FTFt FT) 
1 JTI =h<A Ft Rriq 'H'+)<r1dl^4cb rhW-^Fp Ft 39 fI j I Fff ^J^STTcT Ft) I 
FF 3 hc^ q^) c^c^h ^ fFsF Ft) Ft%oTT3Tf 3pk c|Wl Ft TFR^Zf 

F FcRkFFkr "T^FR 3TRTT I 

{IFlfdhlFFFl k ifW F^ 3pR HFcF'fi F7t - F=JRT F7t TRF 
41 hk 1 Ff ‘^R'-S'dd Fl5<r-s§s Rh^Rh'H’ (Indian Childhood Cirrhosis) 
Ft FTF F wft WRff tl 

ferfFR-q F7t FRTt Rl FfkFt ^ t, FF F«F Ft FfF FFFt F 
FTFJF FTI FHlIdFIFflHl FFFt ^rfFF ?t fFF#t W fFFF FT F*Fk 
3T«RR fsF^TT sffc 3FF>t qfg FTtl F#t FTFT ®Rpf 3 fcrfFF-q 
Ftt FihI F 3iF) F^Ft Ft llddi Fff FFF (rod) 31k y|c^ (cone) 
Ft|f?TFF3tt FTt fq ^FRR FF 3T%FFR fFRITI 

3rfeqr FRFtF frftf Ftt ^tftfft 

^ wr 3R5# %sjFtf w\ ftItfr Fqrm 1^1 

FFt FFlfeTFTFFTFt fFFTfqfFRTF (pathology) 
fFFRT F FT?FTFF7 Ft FF FT fq^FF fqi FRF 
Ft ^ fFFTF yq<a Fk sfk 3^1 A RF7 TT^F F^ 
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tIwt fmni 

FF fFFifcTlFFTF FvF TFTIfF fFFTI ^l-t FptF FfcTFMM WT^ft Fit 
ftftcT fFFT afk FT TH ^ FFFt FTF aftT FtFTF Ft ^fFFT Ft 

FTPt-FfRt F f|ftfti 

STftFFT FlTdh STTgf^FTF TTTFTF ff STF^ 

Fl4FM Ft ^TH TTFTfcTFTTFTFt ^ FTTF 
aftr mRfh Ft Fg7F f^Rif^nM- Ft 
FtF ■HFI'r TFTpTF FTt 'FT H^cF^t 
FTT4 14 vF I 'FT TJFt "4 fF?F Ft FI-t-HI-t 
fFFTfcTfFFFTt FTfFTT «tl ¥l4^ ^ FT. 

FFTfFF ^TTTT^T sffc FT. FT^T TJTFT, 

Ff#F3fft 3T7FFJFT Ft FT. tTT FFTT, TTFqT Ft 3TTFFTF Ft FT. 
FtFTT WrfF 3?fc 3FF fFTF FTFSft ^ fFFTftrfFFFT Ft MFF Faff 
FT 3TWTt smr fFQJ FTF TTFTfFFTTFTFt 3TfeFT FTTcftF 
3TT^f%H TTTFTF Ft R4FF Ft aftT FT FTTF Ft Ft F^#t FT|Ft 
3TFTF fFFT, fFTTF fcTF f?T8JF W\ F^' TTTFTT, #ft Ft FTFWft 
fFoftl 

FTTcftF FFtf^FTF 3TTTFFTF FftFF Ft TFTfFF FTTt F TTFTfeTFTTFTFt 
F 3TFT ^PTFT fFFT| affc 1979 F ^ F^ HFTIf^IF Ftl FT 
TTTFT 4" FFt^ TTTF TTTTT FTF fFFT 3ftT FT 4 )tm FFt^ fTTFft 
FfcTfFtFFt Ft Ff fFTTStf F 3TPt FFFT I F^ TTTFTF TFTfFF FTFt 
F TTTF-TTTF F#t ^ftF MfFTT ST^FFH FFl' Ft 3TFFTTFTT 
TFTfFF Ft Ri>h 4 fFf?T5 T[F ^T-FTRf Ft at4t Ft FFmIf 41hiR 4) 
FT FTtFF)l4 Ft ■HF) I FFifPt FRcftF 3TFjf4iFTF SFjTFFTF FftFF FT 
^FffeF fFFT aftT FFFST fFgTFf ^ F FtF FTpfFF Ft TT7FT 
TPTfSTT FTFt Ft FT^FT fFFJ FFFf UTT TFTfFF TflT-FTtFTt Tf FfF 
FTTF 13TT sfk ^ FTt^ FTF Ft FFFtF 3 TTTF FT T# tl 

FFT FFt fFfFFTF Fft ^pHFd FFTfFFTFFTFt "4 ^FT "4 H6 IH|Rf1 
■qr FfF Ft FTFFF Ft F^JF fFFTI F^f4 FT TtF Ft F^f 3^ 
MfF§; FT^ FT FTtT fFFT sttT FTTcftF FtFTftFf FT FFtFFTFTF 
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if. jmrfmmmf 



(Indian Registry of 
Diseases) Rff RSTPRTT 
W\ few' 3}RRff ^ 
^ fdTR 

RTlVi<*l f^^TFT R7T 
RTR^JH ' s ff ?TTI 1RT) Rf) 
RK k 'HKdld 
3TT^1%RT 3TRR-RR 

■qft^ i trp wr 

■HlRsM'+il fRRH 22TTpTcT 
I37TI 

TT^tR 3TTW 3fk 
37iHld=bldld f^rfcRTt ^ 




wnfmmmf i fim wf mi mf 
sfritfnw jim - Hm k? wms - wf 
wfa-mtm wfi tfmi wi *rits (m 
H jwwr) wf i mni Off wf 

mi $k mni Hr wfm gp/ 



Rf) 7 IH|Rt1 j II'MIh 1 IrF^R cTc^R TlRf ^1 'Hl'HId ’’W C t)l u -S ^THd-T) TT^f 

Rtom ti m sfm r) fkrkf sffc % rff^ m\ %Rrff ^hrtrt 
tfcb'Bfd rpr) ^ ferq; mm rwtr s|r hh^ ^rrh 
^ jZTRI R[RT WT 3 t# ^ ^RH *ft ^#T RflFR WM ktl 
■RctlR-l^fd ^ Rt 37-cKfgl<4 RRSTTR <1 H I fed J 1 1 >H=I I h! W) RkT3Tf ^ 



w^rf^cf iti tH\ mg mii f^fen^r % mm i rM 4f) 

(Fogarty Fellow) afft RTR k fRR-fsRTFT if Mk ^n^TSTFT^T if ^R 

3 mtfm fk^n rrp£ rr; rtr ^Mrf (unicef) if 

RTTR ^TFT f^RTTI i RT$R RfR wi RRRTRf ^ RIM RFTTcTR 

r^ fcrk' fi# mi wt?H, ^rr rt)r rrrh, imn rr 

HdJcR u l RvR (R^R R>R TrlRTrl RR §-c|N<dRd) RRI <d^cHHl 

rttb^ft ^rhIr ti mi Om if sOm fm, 8 r^ 2001 , mf 
i fkrft fisRT Sffepr RTRcflR RTjf^R #IH k' RTgfa 

rt^rtw Rft tter r) mm mi r#i 



<Wlfd J IIRRHl RRcffa MkrFTT ^#RFf i RRF^ 3#RF RFr#RT 
^rfkRTf g k ^1 Rk JfrrPdW^M ^RHFK sfk «JSR ^RF^Rf 
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tIwt fmni 

7t STeTofTcT Rh<HI T T C TT STTI 4 TFIcR •Hl'Hl^d 4 4>oll $4 ^Kcl 4t 
#Tf f^TH 3R7l44ff 4 TRR 4l 1979-80 4 4 TOR? 

TI^T ftRH ^cb'KMl 4 3TR^f 4l 4 TI^T faPb'rHI fRlFT 
SRlT^ft cTSTT 3WR<4 34 RRt ftRFT -H+.kRhI 4 RRR eft «t 
4, RR ^ 4 WI 3TPT? WfW RfR 4 *jt 4ft 

4l RtlFT 4 ohl<lRrl'<r=hl RRFT 4 •SI'frcRci 4t RTfa 7T 

^tfRcf RfRTI 4 RTFR RT3R =fft f¥^RT Rfa X R Rft^f 
'hIhIcI (Global Advisory Committee on Medical Research) 4 3TR8J 

4 4l 

■ohiRtioirihI 4 Tpft hiRchR<+i 41 cm Rmnii ^wt "RoTt RfR 
4 f44t fRcT «icff^dfei faswfaard^ ^ « ihi R ich Mrrftt 

WR 34 RtpfRF MRT 4 RTTRTRR7 4 -RR 4t 444^ 

ifi 4i 4. rtot ^c4h 4' sfrRpt 4 4tfc 4 trt 

RpfM RRT R)5R 4 f4^ 48FI 4^ (South Asia Against 
AIDS) 4 RR8J f 34 44 ^ 44 4 W f44 

STWcTTR 4 RSTeft tl 




“sm 3jmrr wm i fa 3m mid iwf 3m mr^r 
dr mf mid t 3 ^t 3m 3m mid $ fdr sm fmft 
n(n ^d mt mi mid, m 3m sd mid dr 

- ^Tt.-q^T. TFRFsR 




Rt.FTT. (RFf ‘*ft’ cHcti ‘%37 WT 

•'iIhIqI'H^S.H 3^R "TR’ IhcII ^ "TFT 

mm ^ t) 20cfr wrKt 

Tf' *TTCcT ^ TFFFT M %M 4' ^ $\ 

3FF) ?Tt%RTr4 ^ ^ ^RT d 
'HKd ^T ilH <1^M f^RTTI TFRp^T F 
3FHT 3#(ct,iVi ?TR<*l4 'FRcT ^ 

fmi\ afc -tfmg. #. eft wt 

37T^f ^| <IH^H F 3flfucf<*> 
(molecular biophysics) , 

w\ ttrrt wr -dim 
H6mt l ^ J l ?T)R ftRII TFRF^F F F^iIhcI 
f^RT % mm (collagen) ^7t TTRRT 
fmd (triple helical) ^Tcft 
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tIwt fmni 

fl ^TT ^PlFId) TFfF fP c bK u l # IF FFfF) 3Fdt (amino adds) 
^ 4^1 (peptide) FTFFT 4W FPt FITT^ ^ FFH FfP (FTf 
^FFTfl iFdFF FfFtF FFlcT t) I 

TIFF 3 R FF TFF 8 3TFc[FT 1922 FPt FPtdtF ^ FTTT ifSFTt-TRMF 
FF FT fTFF 9,F> £$)ct F5< ff T|3TTI <j-|cP fncll pc^ WFTtF 

Hoifa oiK'M f fRff fP -RT^Trq^- 4 aftr f^PP ttf fP ff 4i ffff 

TT it J lP u ld fP FfcT ftF fP FtF F)F(I ^ STFt HSlPddldd fP 
TTFIFIdd Tt dPdd Fft Rt>dl4 diet srfc ftd FT) m4f Id 

FK-t fP IdP, itRd FKcll R oPdd fP TTFtFFFT RrUslci 3flT TFT FT 
c>4> Id fR) FT) F>5 cll ^FprlP, TFT ciFHd FT it 3-cd dPdd F 
FTTFF it FF 4l sn^Ff FF FTF Fit fFT F ipFT FTt^ F FfdF R 
100 FfcTdF FFT FJcT 4l 1942 R TTFFFTF F FITTT fFFFfFITTdF Tf 
Ft.FTTTft. F TF^R PdsdPddldd Rf ^lM TFTF WF Rt>dl I TpF ^i)Rp> 
FffRtF ^ ^ fdFFpT Ft.|. TpTIdFF affc FTFffdFT FTlft FFFT TTFF 
F TIFFFH FT) dfF RtfcTFT fFFTF F FPJF FTtl 

TTFF^FF fP Pldl FI5cl 4 fFT R FKdld ydldPlF R^l R FIP,, FT 
TTFFFFT FPt ITPt T*fF Fit 4tl FTF F PdR ^dlPldRo Ftsf FPt 
FTtFT fP fdP, TTFFRF FTt R<rdl RdT FFII TTFFRF F FTF^TFTT 
fF FftSJI F OdRlFT FF 3^TT 3TJFM fF' 1942 R TTFFFSF % 
^Tdtr ft«TF FTTFtF fFFFT TTTFTF fP ^fFFFTd $F)RtfRf iFFTF 
F TFIFFPfFT F)f4sbF 4f <fRsfdl fdFTI FT^ ^ # TTFF FIF TTt. 
Ft. TIFF FFf ^tfFFT fFRH fFFTF F 3TTFI ^ TTW FTF TIFF 
4 TlFF^FF FT) dT^ ^ FIF FF1 FFcFF°t TTFTFT FF Fd 

TFtF^ FPt FFTI F^ # f^F 3 T1FFFSF 4 W TTFTFT FF FfdFtF 
TfFtFFFT fdTFT sftr FFFF Fd % fFFFdTI ITf^ TTFF %F FTFT 
1FI TTFF FP FTFFFTF F TTFFdF 4 FFFFT fFFTF (optics) afk 
^T-fFTTd TFd-fFFFd (X-ray topography) F P F TFTFFPtFT 
FTtFFF^ fFTFT I TTFF STF^ fF FTFT IFF Ff FTRfF) F FFif FFt 
TTFTFI 
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TPT^T 

1947 F7t <&<fe| MFlTOTfdl F #%TF7pf F7TO) 

to;i w jwWiWdi ^ wt® q#ft #q ^i 4' to#) 

^TTO affc -q^r. #T TTTF WfSFTt (crystallography) FT F7FT 
fFTFTI FWT TO#) ^-fTOTOTf 7# FTTFcpT ^ fFFTWf FT) qrw 
TTOM ^ TOFTTF fTFTTFT 
(elastic constants) hih^ 

F7T "q^ ■* I pJ I cfl 'H Rh«SM 
*ft fa* fad fF7FTI 1949 
TPRRPT FT) F^FF 
hv'Fh&k'M p ■qtq^r.^t. 

FFFT Fltl <£fitfv>| T\ f) 

wf^p ft) Ffrng; 

ciplfdFi TTTfPTT 4|1 q 1 j I TT 

if 1 3 satirist) 

^ FfcTTOTTO 3TTOFP FT 

ftRtf f) ofit^hT ^ 

STcTOTT FPlRld 1^ (^pif 
TOT) I 

1949 3 fpW Tl ^flTO) 

^ FTP TPTFFPT P 1952 

fft qtiTO fsrro ftt 

3TTOTFP fpTFTI TOTt TOT 

ffttt froRraro ^ 
dq^dqpd ark iroff 
fRsjTj^TOPPpP- ipRifk 
top} frorfaTOPT f 
TOTTfFPT 4fcTF7t fpFTF 7sT)¥TPT TO^f ^ %FT^ fRl TO#) TrM. 
TOT FT) STFTfPF fFTFTI TOT ^ TO FF ^ fppr TOTOT FT) 
fTOTf^T TOtl FfTTOFTFTOT 1952 3 FTP 29 F*f F7t STT^ 3 TOTOT 

tot frofroro 3 fttoifft ff ft arraPr ipi ^t^Rfr ft) 




toft qffro 

FTO Fl^f FFT ¥ 

TPTFTfpTO FTO ^ TFFTO t)' 
afp PTPt FFTPf FT) 

PT¥ F fIRcI ¥f FT F?T 

Fprfp afp TJP 'to) ^ fro 

afp TOFT TOFFP FFFRP F7 %TT| 

toP tor 3 rto ifror ^ 

TOP TO 3TTFPT 

FPt ^FFTplTO FFTF? TO) 

TORT TOFf) ^ fTOI 
TO TOR pF-cTPT 
fpFR F> 3TTTOITT TO FTOiRrT 
FFffe TOR RtTOTTfepff TO fTO 
oTlcrTl 1? pf TT^, TO FP! 
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TftR ft Idft 



7JRR WIRclT R {IR-cKH RR1R 4' 8J-fRRRT Wfe^t 

(X-ray crystallography) RTT RR RRpTRlRfT R#TcT RR) 

R RRRT THR 



RRRRR R?RI Wt 
RTRRT ^ 

RTpf R RTT| 

R7?RT RfcTTRR 
RTRT RTdT RR7 
li)d)d dnclch RfcTI il 




RT^ft RRT1R R?t % 
Ri R’KI R RlRT 
^ RR^ RtRM 
f^FRI fR RlRf R 
RR^ RRJ Rt#TTR 



W RJR7 ft ftf 3vfuc&; ft®RT W1 

ftiftiH JRJ (stereo view) fi ?fft ftft ipr 
3JFfftf ftfft ®®ft ft PIT ®I Tift ft 3TPT RR 

ftt-smmt ft®m ft® Tfftfti 3 ? m ftrftftzij* ft 
(polypeptides) ft ftft TRf ft® T®ft f ft 
<%udd) P®ft gR R?T-<R7t ft ifft §R il 



TR&lf ft RRRf) 

WRRT ft\\ R|cT RR ^ R1R ft R^n ft ^-fRRRT fRRcfa 

^ R^RR RF( 3 RRRf fRI 3RF( wftl ft 3TFRR R7 R7#T RR[ affc 
tM tc) TR5TT ft RfcRR R7t RR5RT clRR RTtl 1954 3 RRRT RF 
RlfR ftw (Nature) RIRRT RfR^J ^ifiRi RfRRTT R WTTI R1R R 
R7#f ^ RfcTRR R7) RRTffRcT RR RR ft 3?fc RRTR[ ‘4V^fdd 
RRfRd RRRRT’ (coiled coil structure) RRI^I 



RRRRR afk RRRt' RTIrr) ft RldWFRR^ ^TsldlRf ^ fRR^TRR Rft 
Rfa W)| RR fg-3RRRt RRR) ft\ RRRRRT Rsf) ^ft 3TR 

7^R-RR1R1rR 7 RlfecR ^ {IRR^d-RRR (Ramachandran plot) 

rir ^ term ii ^rcr hhiwi^ Rft rr) rfriIrr RRRRTRff 

R) Tcpq^rT RT RRRTT il fR RR fMRR-7(RTRR fRRPT (stereo- 
chemistry) afk RTRRT7RR7 ^f)R fRRFT 7§T^ fRRTf R7 RFR RRIR 



RfTI 



1970 R R^RT fR?RfejrdR tc) RR)RR ii ^ R?R1R {IRR^d i R) 



TPTWWt 
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wtwwr wits: ( m?) iwt$s i t&t i writ wr fwm ^tfm t 
( w$) it Off wt fk&tFmf mwjj wr Prim wmt ii 

^ r^Hil f^faFfTFPT i f^W] ^ 3#fq wnw 

R f®mi9,i Ff rtr i fr rfrt R c^l--) fg-sfPTFFt 3 hT<+>-s 1 
F) f3J-3PTTRt f^T RRf Fit M%T FIT ^rfa&h'K fFRTT R) RTF 3 

=b'«^d;< dMiimH (w^fer) wi FFti fVi«+>'i j rl 3 cfte^ i 

FIF TRRRR % FFCcffa f^TR #FFTF i 3#«cfc|, F^ 

FFlfFF ■EBtl 1977 R S?£ft WfFR (Fogarty Scholar) Ft 

IftFTcT Ft (3wRch'|) R f^TcT %FTR FR 

^RF (National Institute for Health) 4 <=hlH fdvdl I <5 >h 1 F^ 
RFFF Ft W FlFIF<±l FIT ^FT FFTI 1978 3 3 3#c|ch 
^r-«flM' FFF^ ^ ^FlfFfF fRI FFFtt F1F Ft is FRcftF f^TR 
FFFTF R 1989 FF7 FfFcftF F#T FTFFF i FT^FTRF)' i FF ^ 

FR^ Ti?l 

1980 i FFF7 i WR F 3 FTfFRRT ^T F FtfecT FF^T WU RFFF 
FFtt FFF - fwt 1945 3 Wftt FTTFt ^ Ft - ^ FtRRt =£ F^FT 
<$4cb) 'H^pHd *tai F?tl 1998 ^ fFF Ft F 1I4H F^t STTFTftFFl 
TJFJ Ft F^l FF FFFFR i fRR W FFF FFRT FT fFFFt 3 FTRt 
FFt FFT -Hch I 1999 F FFT^FTR ^PlFH STPR Ish'W.<rl')ill L h4 
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tIwt fmni 

(International Union of Crystallographers) k q^ 

q| j KH q^ fkq; p#' qrqk k qpTfqq fqqqn 1999 

q Ipq qq ^cr -q^r fqqqi' qrq k 3 pqt Tjqj ( 1 sqkq 2001 ) 
cW k SPRcTM k # ph PT£ qr ■jq t - pk?T HKiqui 
faswfrtfid^ ^ WTkmqq ^ qi^qrqqf t 3?k qft qft qqqqi 
qqppqq qqqq, qqffqqr k qqfcr ti qqqrt ^ fqqqT zqqrq 
UmUumm k cb'^cK pt^fi qk ■qi^uw ti 

qqpqq phih q^Mdisti sfq 
qfqqTPf k tpft ki i#i 
sffc qfqqqt qpqlq qqfq 
q^ qrrsq-qrrsq qqq)q qp 
qf^qicq q?fq k qt qqqft 
qqk qfq qk pp) qp^f 
qqrqf qtqq k k pkk 
pqfqqq qknfkrf k qqnki 
q< T tj i pp) qqqft kpTfqqf 
^PHirH+di p pk qqp 
qql' Pfn qqpqq ppft 
qpqf q qfpr ^jqqp qpf 
kip kqnfqqr k fqpj 
fpft qft Piq i? Ip qqq 
pqp k p# pk qpqiq 
pjq qik Ippi qqffp w 
pH-s qq op qfpq pt i? , 
prfqq fkrq qkkq 
qqp pippr qpqn q 

pfT qt qqpjq pt qp fqqq-tfqqq (Triple Helix) vm, q) 
qqpqq pq qrkft q^ qpq-ppq pt qp ti qq wki p#i 

1954 q qfr q)l 
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6<kl "RR; ST'Ht h1<o1 ^ fRpTS T Tf TT TcT^T £)l d-s)--) J lP u ld Rp R37 

RFFRT ‘Ril^'H azfrft’ (representation theory) STfcT^W^ 
pH-SI-d) tR RlPT fdidl sfp RR SlRlP, R <5c5ldi< R37 3RRR1 
HS'tfijyf RUsIT R RRR fpRTI RK R¥ ?TTM RR-RTRpRF 

RfRcT R i^RpR RFcR Rp RTFRT RR R^l 

S r RiT RR 11 3l=l^sK 1923 Rp 

R7 R 13TII RRi£ RJRFRt 3TRTR R 
I Ri RR7 Rftg <=Kh=h Pi P 3RFp 
RdpRTRR Rp 37^P f?T8JT RR Ri 

it rPPris; Pi PP rP firrar p- Ptr 
if rP mPr rror Pirrt P rrPrtt 

R 3TRRT RRR Rlfp Rp RFR RR7S3T 

ftl <5’H c h R1R WH ^RRT RTR R 
Rpl RRp RRRp RpRRT RTcft Pt 
<5p> Pi 'dpi <KK TR dldvO RR-P 
stl 6<Pl P IPdl RipPPP RTF 
RlfpRTT pR P Rppg HSllPtllrdd, 
PiRRR p41PldR J l PiP-d, 't'-SdPl 
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TtWT fmti 



■§3TTI RF RRR RR WI RR#F RT ^ft RTlRT f^HlW 

fRRFT Rt feTR Rnlc(<r1 FRtfRRR ^RR RR^ Rt feTR RJ?F fRvRT RRT 
RTI Rft-Rft R^fRRTR RfR 3Tf^ RR RfR sfft 3RR ”4' RRR 
R^RT Rt fRRTf fRRTR Rt =bl4=bl<l-5'41Pi i K Rt RR Rt RdM< fRI 
FltRT SfRRR 3TR^ fRFT Rt RTTR ^T-FRIR RRt RFRt Rit RTRT 
RR?f «tl 



FT^RT Rft RT Refold Rfe RR1 RPTIFTR hRrk Rft ®ffl RRRf RftRR 
R RlRt 1857 Rf Rff^FR c^iRwrcl - FflRTt Rft RHt - R7t 3TR^ "SR R 
RRTF Ft Rtl ^RRRT Rf RR R FflRft Rft RHt R R"^ 3TRRt RRRTR 
^ Rft Rtl FR sfe Rff RRRf RftRR R ^R7 <hhRi Rt RR R RfR 
3RFR-RRRFT Rt RTTR RTRtRlR RRTl FTtRT R 3TR^ RRRR RF RRTRIRR 
RRR 3TR^ RTRT Rf RR RR # fRRTRII 3 RFT^ R R7RRr R RRRJ 
37RRR RTRR RF^ «tl ^f RRTRTR ^ fRfeTR RRRft RT^TI Rf RFRf 
FRRTT RRRR RRIRT RFTcf ®tl RTRT Rt RR ft' FRlRT Rft <?pR RIRRtR 
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WffcT FFT 

3-% A FF^ %t 100 yfcl^ld 31% f%l 5Q1I6MK f%FfFFTTTFF F 
%.XRT. cfa^M F F-S, %t FT dT6 F FtoFTfFF PtiFI 3^ FF% FTF 
%t RhFfRf %tl ^TRcft^T f%TTF FTFTF, <%%)< F %Ft 

FTFT % HHk^H 3 FFF FF% FFI "FTF FFF FFT %.%. TFT %t 
%fFTF ^rd-Fl FT Ft, fTFfrFF 3TT?^r4 FFt f% F-S, F FpMd %t «Hll 
^fcTFT f%TTF # FFFT Ff%T FF^TTI $df*'MK f%TFf%IMF FT 
FFT %t %FFT F/F- FF% FFTTM FTFT iWTFT qfl fTF% FTF 3 
FKfllq f%TTF FFFTF %t TFTfltftFF FF FT? Ftl FTTfdF FFST <%%< 
F F%t % FTF %l FTF F FFST %t FTT% FtFcft FF% %t ^Ft dRddl 
% FTF ffl 

%Ft FTFT ^ FFT %t FfcTFT FFFTFT affc F% %rlFg- 3 %F%TT 
%TIFi % FTF FFF Fv% % frFF %TTI 1945 F %pFF 1%FFt%SITTFF 
F %<IFi % % FF F FFF F>% fF F-S, F FHil FRFT F%T 

H6Fldl sflF ^ fIIcIFi fFFFT %FFF7T oRid ^ FTtFFTpf FT% F%l 
F>pFF F Fcp? % Fkld 3-6% FTFF%F FT3T%ft % cFIOFd "TJF 
affc F<F7 oii'MsMH % ^tFF FT3M %t F=F FFTcft FFT^I fF% FTF 
FT3tl<dl sftr F-£ %t %FF FT % PdF, fFFFT % F^l 1947 F F-S, 
%f Hlo,F%t. fFoft'l FF% FTtF FF fFFF FT “fFFFfFTfF 
f%%%TF 3W F FTRfF TJF” ( dT%F 7]F % 3FfftfFF F^^fIf 
F fcTFFF) I 3% FTFT F-F 3TFT%T Fd FFT %TFF^F 3ffF7 FTTFIFF 
"TFFtFT, Iff 3d 3T% Ft F-S, 3FFFT %F FfcT F FFF F ^F F^l 

3-6% FFF % ^ FTFF7 FFTfFF f%F f%T%t FI% FTFFT% eft FvT 
FFict ^ FTF^ FF FF 3TFoT FvTFT IjRFxF FTI ^TF %TIFi RlF3d 
3FF Ft ^ FF% F6IFF> % FF ^T FFF f%FTI 

FFT % FfFFFT' ^ F|F FFTf%T F - FTFF ^3M afo F%fe #Ftl 
3-6% 1950 ^ 1963 FF7 13 %<F%FI fF?FfFFTFTF F J lP u ld F 
^FF7% f%FT, fFT% F%% ‘^fFFcj %%!<*’ (FlFpHF) F%) FF 
3Hf) j I f%FTI F-S, F yRloS J lP u ldF 3TTFfF <4%<F % FTTF fFFTFvT 
FTsFTcFFT FF^lf (arithmetic groups) FF pF<FI-d FpdFlPtd f%FTI 
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TtWT fmti 

1968 14 1983 RR7 ^ itlFcRjF RTF! 0,-SRlVs w-sld, 

ftTFFF c£ FfFR fRFRT F acnf.- 5 ft.T 3 rr. RTF 4 f^F FtRtFi; Tfh 

RFT RRT Ft RMId R7t 4 rk Fit RT4 ^ 4 sfk RFFt qi^fdiqRt 

^ twf frt ft ffft rrrt rift rr4 4i ffr^ ^nwrf Rft, 

f^F# R HldRsbH F^ RF 3 FRRt 4, RTRRRR RTF URt Ftl FFFt 
<R|1 sFHT FT F^ FfFRF Rlt RTF TsfR Wff R7t aRpjfa fFRRt Ftl 
RR 7fT RTt FfFR F F<F RTITt °FtRR FTFTt 4, RTJFF ^tdR 
RFfiRT FFTf^ 1RT fRFF Rit RlRl RTF F ijjFT FTI ^ Ft RTF RIS<I 
cFtRRFT Rt r£ FRFRT 4-^4 FITF fRRRTTT fRFfe RTF-FTF 
3pR 4dM I RTTFR IF RtFt IrrrkT F ^ RFFt TSfR ^RUtt 4l RR 
FPTFt ^RTRFR FRF F<F FcFTlt R FfFFTRTdt fRRRTR 4l 

FRF afo f^RI 3 3TF4 3#RF RFf F FT)?! RR ‘R^fifafe=h 
F^RF Kjtff’ (FT^fFfRTtF qfe ftTTSPR) ^ iRTR Tltl RR Ft FFFt 
RTPf RF FR^IR RT^ RTtR FfFRFBTl' 4 fRTFTI RRT FfFFR F^ RF 3 
I<ld RF "4 FtRT ^dpFRl R^ HFTI FFRt RtoSIR FTR Ft FF 
‘FTfFRT RR’ Ft FFTF 3TFF f fRFRF FTR FRt-FTRRT FFf # Ft, 
F7FJ FFRF FRRt FFT IRFF sffc FfRTFTF R7t *|FT tl RFT Ft fdR 
FpFR RF fRFF FFRTF 3 ^Tr fRTTFf Ft RTR F^RTRRT RF 9.R FT^FF 
FTI FFPt FFRft ^fFRF RTFTt RTt FFRTF Ft RvttR RTFT Fit' Ft 
R#R7 FFRF RTt fFTTFf =£ FRT FRt R>t 4tl 

IltF RFT 1957-58 3 TJFFltF F 
»fk 1961-63 ^ #R RFrF F^RTt 
T#l 1973 F F^' 1JFF FRTTIFT 
Rpt ^dH4n F H^HlPlcI tRTFT 
FFTI 1975 t \ F^-' FRcftF fRRF 
FTRTTRFt 3^4 TT^TF fRFTF 
3TRFRFT Fit ^dlRtTH FRTF Rft 
F^l 1981 F F^-' RFRtRF R)t 
%FdRRRFt FfFRFTIF (National 
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WffcT ^ 

Academy of Science) ^ 4KAdd| W offt ^1 3 fefcf 3134 
7J34*[d 373^[R 41W4 ^ ^TFT^ 4f) *ft $1 1973 3 ^ f^734t 
(cRdidtllrdd sfk 1981 74 "^34 icRdfdtllQld 3 ■Sl'+dld TfPT^ 
7HW[ 7? TfWTlfdcT f^TI 1954 3 -3^' 3W<)<*H 
-Hl-Hl^d) (American Mathematical Society) ^TF ‘W)34 ^<4dil<’ sffc 
1974 ~R Wxfcl TT^T f^TFT 34471444) #RRT WpR t^ 
W<T 1F34TI ^TRcT 44447K ^ 33^ 4477413 3 $dl*'MK *f ^4 

T^iddi fddld Sp51 t) cjfddld) 374^ ^T34) '^f^STT 37T 3T74 l?f|?T 
^F^ ?f)«4 44424T3 (Harish-Chandra Research Institute) TTsTTI 

1983 7^ f^Fl 371 ^kl Hdd 74 ^Tt?T 37T %TRT 1734JI 344 44743 
1444433 74' dPddd 3f<Hl'-S 3^34 3ft 603) d4 J lld ^ 374F434T 337 

447414471 ^134 TFT 2441 3fiP) 44434 144) y=hK 374 74317)5 S7)d ‘d'd, ^ 
447TTH 74' 34F#33 #3 qil 34t?l ^ 3N^ ^ 34fe4cT4 sffc 

3) ^Iddl, ^74341 sffc ^fqohl , 7JTT| 





RRR. 7 fec7 
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Rf.RR. Rf ^TPT Ri^ "JRRiK RfcT, fcuA R^Rfg RTR Rif fad A 
RTRT tfe to RRRi RTTfRR RTI RR fRRf to Rlto Rto RiT 
5<r1IR RRRf y L K- < !r^lRl'W. ffl "RTFcR RTI Qdcrl R RR RR 
Rif cRTRRR to-fsFRT fer^H R to RiRf Rif RTRf I RR.Rf. R RRRf 
to ^1 fto RT - RIHM ^fcW^T Ref JHHKiPl4f Rif cRRT 
fcisjcl RfcTTfR (Electrical Resistance of the Skin in Normal Beings 
and Psychotics) I fR tofRiPf ^ %R to'--) 7|[R 3RT^ RTRf R Rif; 
^TTfRRi RRRiRR RRTRI fRiRJ RTf^R Rf frRR 400 RRtftfRRf RTF IhqUI 
R1[R RifcH R7TR RTI 

R RTRRTR fa^cflR R%RT RTR-f Rif to f^RR (Paintal 
Index) RTRRT RR7 R^ RtojRt W^\ RTlfto 4 RTTRRTRT3TT ^ 
fRRR R|R RRRfR fRiRTI toR RRRf RTcfRRTT fRRT RR? fffeRuR 
RRRfR ff T?t it sffc RTR ff ■Rif) RR RRIR-IrTRI fRRTR Rf °RTRRTcTT 
RR RRI 

fRR R^ RffTRRR Afechoi RR7R R Hi OR. ITT. RiRf Rf fcRR RRRfRR 
RTR^fR ftol RRT toff ‘^-RRURff’ (J-receptors) Rif tofTI RR 
RRR ffiRf RfRRR Rf RRf frf Rif RRRR RfRRTRI islcH fRTR fRRT 
fctoffd RRRT <4§d fjjtord RRR RTI RRifff RRT RRT cR^RR TRfRT 
f^RPf RRTff T jff RfRRR Rif cRR ’f’di + d R ^RlRT to; fRR fRRT 
RRRff RfRTRRT islcH fRRf, RRT-RRT fif Rif RRRT fRiRTI RRRf fR 
R^RFRTR R RR RR R RTfRRiFf Rif R|R ^Rf fRRTTI 

1953 R fto RTRT <riU to; <tof RRRJT Rff 7JT8TT RRfTRTRRT R 
RiPf RJTF fRiRTI RRT RTR Rf RRR RiRf Rf RTR 'toff RRk-fRiRT 
fRRTR Rf RTfRRiRf ^ RR R fRRRff ffRR R|Rsi<ri RRdfR RTTjf^RTTR 
RRRTR, if RRR R[R fRiRTI W R^ RTR ^ RRRR RT^ R^RT 
RffRTRR ^ fR^RTRi R% ^fk fR RR RT ^ 1990 RRi 3RRfR T^l RTR 
R RTRTfR RT^f^RTR aT^R^RTR RffRR ^ RRTfR^RTRi ^ RR RT TR# 
fR Rf R^Rf% R^RT 3TRTRTRT fRTR 3TRRf Rf RRR Rff RRfRRTRTT 
-^fr%T^TRf RTR RRTI 
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■fer rt) r-rrtrrr Rft 

TRtR ^ feTTT ^fpfj ^5TRTT i? i 

rr rt^ if) rrt sffc 
1R rt -s dfi h r*r)t rt)r 
RR f Rt fsF^TTI RRI^ fRR 
sffa RR) R dRRT RR RRT 
fa* I Id RTR lf)RT 'll ^ R"^ 
wk MffaRI R RRTRfRR 
RRRT fafacb ®m.cr1l<=l iflfa 
RT RRR 'Hd-fa ' 3 ^Rc) i? I 
t}'RR R fRRTTRT faff 
R)-RWRT f) RfcTRcf 
IsMlRT (reflex action) Ri 
frRR faRffaR iflc) "t, RT 
hThQRh^V ^ ^TIRIR R) ^RH RRRR R)RT fRRffRT RTR) ^ %R 
RfRRfe RR R^ RR R RTPf RR^ fl °HNIH R^ R*)RR faqidddl R 
RTR%RF Rft ^TRT ^ feTR RRRRcRR fRRRR RTRRRR RlRT tl 
^f-RTTTRRT)' Rf) TRtR Rf) jjfRRTRR RTRRTlf) 1[^l 

RR=) R)R R^ 5ffa 3 j|fRRT R^ RTFTt RFTF ^ ^1 

yyRn«S IRR-RTflRR RRk fRRTR) R)R>RT R). RRR ^ "feT Ri RTTR 
R^t R1R ^ 1R RRJ fRRR RTR^ (fibre action potential) RT Rf)R r) 
R) RTR RRR ^RTR - 3?k RRR-RRR 

RRR R R-RRTRRR R^ fRR RR)' RT R)R RK) R1T fRR^ RRR RRTRF 
RT RRfa-fRTRT fRRTR RR RfR RR Ri RTR RTR Mnd^ ^R) RTR 
RTTfRR ®ffl fR Rf)R R fR RTR RT RRRR -Slcdl fRT 8rfa) ^rdlRil R 
RTPfRT RRcffR RRRT RRT Rf) RftfTRfRRf R RSRRT iflc) ill 

TRfa RRTRRftR RR) Rf) RRRT-RRRT Rf RfcT "fer RTR) R) RTRbfaR 
Rif) fRI ^ RRR) RRtRt RRfRRTRT R TgR ^ RRT ^ RRR^ R RPTR) 
TRtRRlR RKt R§ RRcT ^1 "fer fRRTR ^ RRR RRT RT^ RffRRRf 



T7RR fm TR 






tf.TH 7 fec7 
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41 Tit 4l P 75 IM 7c 4f777 J^rT) 4 3dcfl] d$0 <>Pd 41 Pd Tide RdO, 
d-tl-} 'Hl'Hi^'il 777 'HI^TdP+ch cle^d (Society for Scientific Values) 
TTR 74 777^77 777pT7 74 4tl 7177 4 7f7g sfk '^Tf 4^71777 1777 
77777 7c "afcT 37ld->P4d 777(1 777 77^(17 3tHil 7777 sffc ^<HI <s|-4 7i<7> 
4tffpfch 4777741 4 TTReff 74 Tfo-TsjdM 777 77^7^ 777 7f74 

ttt ^K , H c b y<Hi>H 77777 771 3777 7777 4 oTT 1 ! sffc wrl-TTTt 

177 74 7TF7777 44 t'l fe 4 4r4 4f777 WK^S 377777 

w^M ttI 37774 4i 4 IttttI tteTr 4 37T7lf47 4^77 77 
w% 4 7741 th Tfr 44 4i wi T=rr=FTT 77 % #8777 77 
%f4F tsT? rcj^cjfcj^idq 4 WT 4 # 37FTff^RT #4 ^TTi%TT sffc 
477-pHdKI tkcdl 4 44 7l4f 44 3777474 77 34 j|77 ^tclT ^TT I 4 
7741 P^-hI chcd'Phd 777277 4 47 41 7|ft 777^ 4 — "Tit 777 777277 

3^ < H J -HlPld l4 771 ^ ^ 2l4 4l! <Hch f7 3r>4 -Ipldi J J u l) 7l 
c bK u l TTpf 77 oTpT 34 -HddP ^TTR 4^ '3^4 dl<H 7!?4 4l 



7l W3 34 TPTfWoTI 4 377777 feTTt 3H7>7U] 77l W77 
777# 4 7744 74l Wfa ttttPtt; 
f7i4f it 4 tf7 ttt 4 inq Pt<s4 4! f%i 41 

33 3^ HMTil 77T 34 joh<u| ch<i| *-Jp»cb<r1 
S7TI 4 TFTI^ 77 TFTJFT 7174 4 % 44 
dd-xrl 77737 4)-S 7>« 4H4l°h TfPT 74 

♦ -o 

Pd7l4 WT 777 4)^51 'H'J-SK -^i 
^T T7P77T «n, “^TTTf ^ m 3^7 WT 
"77 1447 <5°b< ST^TF^TPT dvtdl 'dip 
^74 ^ 77777 tl” 



nri ! w'- umAKI 

KECKAS 15 M « F S ™ J ^«PTOKS 

*■ j s ri«p‘'« !w ' i4wr “''‘ 

r ^tw?^^ ? ' L '“ a ''" ,, ' ,,t ‘‘’ 
lE ,«,«. H '“ ! 

•■ F '“ rS^S£-» “'SitlS- -** ft ” 
'gSSS -.*> *“** ■ 



8 .%i e ware»® 13 ^^iaxoitation the- 

«.« «»ts* “ST5.^ 5 

*" ”” 

K deflation «■ I 6 iimula- e4 °y ? &jr B hort P« rl ® ' . . dion a £ 
a The er.Avn.gs v at i-' J®* 0 ^ioii following > n i 

..» To (•» ■" *»£%*£ «»•’ r ‘t .r«» (■“*' 
«* * m ■“” - kl. s »«” "TKTww. •“»"'“ 

relative inl ■ , s D- fi 3y 7 WS ^., nre regarded na a 

**-» “Tk'iT •" J"*" 4 ” a, m *t »a«*5 

u»> “ ”"J t . „„a»a 1 " „s ami™ 

»»»T, „fp”T ““ d T7'k.T<i». » 

“* “ ' „U,« TW> I"*** tjjkmiw* »"°’'“ 8 

muscle as «v 



?T7k-1477I 14777 77 77l7 ^ 3777M 
77 777777 37^7 4(77 ^71 7^77 
77l 4 777 '7777771 77 7^ 4 777#’ 
7F4 774 4, TTffTT 777 4 7^77 
74 7 71777 777 77777 77 7^1 
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0m fmti 

cRtRiT Rt MlpT <H<=h SR| <i^ldn RFFT Rl 
RMPT ^ Ro 'Hr) - °h 6 1 Pi sffr 3Rp| 3RJRR y 11 ^ ^5llRl°h RMIr 

RRcfl RFRT RHZ cftcTT WR iKN Ifl ^ff% TP! eft RS^ ^ feTR 
^cif 'ff^r ^n%TT ^ ^! ■qrtj "3ft wr rft ^ pHHiy si, tf| "fer 
^ Tfc^T o^IOHmT R 3RTR 37FRR 3TM STTI "fer ‘Wt’ 3ffc ‘RRRT’ 
^ 3Rp| RRRf X R 3TSRT R!fl sffc 'RI'TSiRri c bK u l) RT RT WTTf^RT 
hRJ<I ^ RrTR 3^ q'RrlA Rl 'RRfRcT i$l 'HH^Hcl sR 

37^1 50 RTTRTi ^ RR^ RTfRRRRr I "fer I 400 FT 3Tf^W RTfRRR 
feRSh 3icb 34 '3TT 'lM-R=lRhc'HI Rl^iM RR =hl+l URTM M-SI 
3pR RRlR-f^RTT f5RFT ^ 8p5T I eft cM^hl RpIRM 37fgcfRr 'll 3R^7 
WRRRTTBTT £RT WjpRTi ^1 OJTPRT RCR RT ^1§ f^RTT mm 
' ll 2004 cM YTfsRFTi MT 3 ,672 MR 3<rP)<sl 1T3TT MT RFRTT Rt 
MTfMMKTf ^ feTR MlpT Rft MRRlfN 'll SlolTRo iferT MT HM4I MJ 
fM7 RorI Rt ^iPloh MT R<rq Rh i MM 344=0 MTRTRMt 3TSTMT ^Rclchl 
^ 37MR RR Rff #ff MT^RI MRRt' 3RJRTR, “fRT MR ^ RRRRFT 
RT Rp-RRT MR 3RRTMMM MTT 3 #%RFpf fasfci'cfl I ( RRHHi 







Left ventricle 




R.RR. 'Jdrt 
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r 4 1R4RR R'fMd RRt i?)l ^rRir, Ri ♦jcRIRH RR 

3TTRR vii=h Rl)R Rft RTRTfRR)' ^H^llPldl sffr 3d4 idfed RTRTfRR)' 
i^T # R) RRRf tl” 

fRR '5 t t 4i ^ $Piri R ^ifidi rr-rr $R) "4" RR Rt ^ f^rr4 
'Tdld.l 4 rT RT sfk RT RRTRT mRhPs fRRlT R°hcl ^ RR Rt 

■fer 3 h H dl H'H'-d, Ri $R RTffc-fRvRT PdRM R RT)R RR^ it pJHrl=bl 
RR RfRRl dTt 7 ! RldiPJd Rft ^1 

rRri RRRRR) R 'H^HlIdd fd-RI T RTTI 1981 R <N<n 
IWl , RFRT afo 1996 R RRRT RTfRTfZt, RfeRRrf Rlt ^dllRR 
fRFftl 3 RRcftR R$R fRRTR RRRRRT afo RTRltR fRRTR RR^R R^ 
3RRR T#l ^ R^ RR^ RRvRRI (Third World Academy) R^ RTRTRRif 
4f Rf RR1 $1 RR RRRT RiT RRR RRR^ fRR R^ Rlpl RR4 r «TTI 1986 
R RTRT RWR R to RT) RRT fRRRR Rf RRR^kT fRTRTI RRRlt 
RcR) RTRR R RtRR RT 3 ?r 4 RfR Ri Rlfa R RTR RRTRTI sflRR 1W 
4 rRT RR °RfRRcR Rlpf RRR RTI ^ ^TR) Rff RdfcRTf RT) RRRRTR 
RR4 affc 3RHt RRTRRT RR R7Rt RfRRTR RRf RRRf ^1 ^R RRTR 
IrIricRI RffR^hdi RR ^RFR 21 fRRFRT 2004 R ld,<rrdl R RRTI 






sprfa RRTR fRRT R RTRRRttRR (ionosphere) 3Tk 
^FTR-nR^i (climate change) Rf Ml ff RfgRtR RTPf fRTRTI 
^ Mr rrtr fRRT Rf #wf M rrrt ft 

RF) RRTRTI 



R.RT. fRRT RTT RR 21 RRRff 1927 R RilolRildl R ITRTI fRt RFR 
R RRRf) MkRrRT fRTRT ^1 cMR> IhcII fRRTFRR R fRRR7 ^ 
fRRR R#f fRT^TT 3ffc RgRTRR Rf F^R ^RR W f^l RRRR Rf 

fR TJTrRt RR fRRT R h)r u i fRFTT 
afo R# RTRMt RRRTRTI RRT^ R 
ffRT Mf Rf RTRR 3 RRRt R7RT R 
R“4RTT RRR RT^I R7fRRRRT 
fR^RfRRIRTR R RR.RRRt. Rff RcfT^ 
RRTRT RR# Rf RTR RRM RIT^RR 
RR.Rf. fRRT Rff RRfRRTTRT R RTTR 
RRRR fRTRTI RTRTRT fRRT R 
3TTRRR a RR R7 RR R STTTRf Mr 
RTF f fRTRT RTI fR RRT ftofa R 
rM fRRTR Rf Ml ^ RPf RRTRT 
sffc RRff RflTRRTFff WFR pRRNII 






477.3). firzi 
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1954 2 ) cbltfcbldl 1454)4144244 24 4).l4724. 'HHIKI 4727) 4 ) 444 1444 
4 R<rrdl )2424 245)4 ^flfcT^T y4) J RII<ni (National Physical Laboratory) 
2 ) 4744 47244 5J^7 f^TTI 444 TRfft ))l4)-)44T4 474 447 4244 14444 
^ )4744 sfk 4244) 2144 3424 2447 4g24 4424^ 4) 2lh ^T) 
144T4 474 fc( c bl'H 41[24 1?4 2447 3lNiH u -S<ri 4) 31*4214 24 441 

3W¥54f 5?4t 4) ^742) 4444424 ^1^ ^T)-cT24ff 

47) 9<l4R1d 472 C (IH'H ' 3 )42T4 'll f4Tt 4414 24 5?4t 4f) ^Tto^r 212414 2f2 
tfe^T) 214T2 212*44 ^) 44244 1 1 2J^Zf 4 ) 34FFFT 24 4F5) 4444474 4 ) 
124 ^774 2447 4f4 4444 41424 ijJHd 47421 411 4) 

4l) 2) H4 471S 8fe-^|cT 2jfT4cf *) 414 ci u< ishH ft^lld (spectroscopy) 
241 242 24*1 ^liddi 4TO I I 1474 if) 7122f4 if) ■qTcTT ^441 *11774 

*1 34T24W524 42 54)44712) 47) dfcf 4441717 471.4). )*141 ^) T# 4)l 
d^ 242424 7447 7442r) Tlf 3d=h 3'd7l)4 c bl7) T*4t. fn^l ^ ^4 chi4 
^ 3442 ) 461411 

34NdH u -S<ri 242 51)44742) 5^11 f4744) '47424 )45f4 2 ) 39<4«4 24474)47 
42 ft*fl 214 f| fW24) 714 ) 4 ) TIB 4 ) 45147 4 ^24 B747) 41444224 
47) 444-4224 2T^Zf ^ 2444 ^ 4447224)' 4) 4lfl5; 47 ) 4^1 2442 4) 
4447 t) ‘ifedlfS 4271451454 7>)d)45R 22424^22^4:’ 4742)474 4 ) 
34442)4 )fe2T)-24^4)' 144 14 ^4 44 34*444 f4744 4441 34224) 4) 
4447 2 ^ 4)fd4H 4 ) TJ«[R|f 3?)7 2T^Z)' 4 ) 44f4r 424 ^2-42444 ^4 4) 
4l) 4 42444 4T44742) U.4>f4d 47) 4^1 4^) ^ 4447 4 3Wf sffc 
2T4T2 4) 44)24 5^ 4f) 24244 24 1 ,000 )4775)*f)42 4742 2447 4 ) $4 
474 34*4244 143441 ^244 44 ^4 ^ 2^7 2 ^ 4 * 42 )), ^ 4424 sffc 
24442444 4) 2444-2444 34^4 4|24 24 HI44 u <i) 44 34*4244 1T344I )441 
2 ) 14 244 34*444) 44 242R44 f4744 3?)7 f44244) 47)| 

34442)^)4 ^-4f2T47 4*f 1957-58 3^)2 344T2f5)4 252 ) 4*) 1964-65 *£ 
^l2PT f444 if) 44224)4 444 47) 24^44 442447 4l)424 ?)l 

1970 4 ) 45447 4 1444 4 4f242f) H u -S4 (troposphere) ^4 2 f' 
)fe2T)-54f*44742) 44 4T224 f4744l W$ 44224 47) )fe2T) 224R 4424 
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TlWT fmti 



df df[d did dfdTI 3^1 A dRd d4d d?d 

sfk dfro^ tfwn 3 dFdTfad iprpfr' 
df ^R-ddMH) 4?T ^ tdR ddR^ld 4fed) 
d ^-dllflcb "^dTddf dvd (International 
Radio and Geophysical Warning Centre ) df 
WW dff I dddd WT dRd ffddf ddff ^RI 
dTd dff RRZ TOTdd dd dd dt RdTfdd fd7 




fddT d37 dfedT %fdd7 df RTTd-RTTd TRF dddd TOT TdT df 
4, dffc RRpf RddTd dff fddl df frdR dpi ddT 4 1 fd 'Jdf df dddd 
1982-86 df ^RPT RT$d 'jflfddT ddlFTTOT ^ fd^dldl affc 1986-91 
di ^dd %fdd7 ddT dMfddl SRjRPdTd dftdd ^ dldfdTOT dT 
dd dT ddld) cl (Id RT dd4 fdvdTI ^ ‘dTdRjd djdldl dd^t^d 
3fdfd d^ddd’ cbl4shd (Monsoon Asia Integrated Regional Study 
programme) ^ dRd df dJU RTdTRTdT 4l 

1990 df TOT ^ dJ^T df dfdfdfddf did ^fddT df ddfdRd ^ dTd 
TOTd affc RRTdf dfddTdf di d?ddd d( fddT dd dd RdTI 
dldli ddl, dTdTdRdtd RRTTdd fddTd sfft dRd d TffddTdd ffRTt df 
dTdf df dddf dfgdtd dfidddf dT ddRf^ld 3RR |T3dl 1990 df 
dTd-d ff RTdifdTT df( ddfdRd RR8RT dddT d RTRld RTdTdT Id 
dRd d dTd df ltd) d dfd d4 38.4 fdfcddd dd dt4d dd dcdMd 
dfdt t dt ^8dt df dTddld df dd4 dd dd - dRdT tl fddT 4 
dd RTdfd 1J3 ddldT afk ddf did ^ifdob d^RId d fd^ fddT 
fd dRdtd dTd df <4 ell d d3<r1 dR fdfcrTdd dd df4d df fddRTdf 
dl sfk dd ■§■ fdl dRd df( ^ddl d dlTdd ^ ffd dfd odfdd 
'JdT ddKT dfddTdd dd ^dl dd4 ill ddfFf dfddT dd4 d ddT 
■^dddt d df) d Rdf dfddl sfR <^fq RcdTdd d Rdf dfdd 

fddf SRI % d^dd ^ dfd dTdTd fddll 

^ ddfddd ^ *ff fddR dff dddTfd df dc^d Rd^ff ^drfddl d)d 
^ 4dT dTF^ 4l RFTdT dl fd fd%ff dd TOT dddR 





fWZI 
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mftfa 4/rrrt rnmpf ^ w Trm W 4/?r-* mwn ffe Rf ii 

RRlM R$R iwf =£ feTXT ^ifHch Rl)R R7) ctecft-H<kdl tl 
S-hIro, <Jd=hl RRRT ^RR Rt 1% RfSFT oJrri 8NtR RRRTR R J ldi 
(R$R) Rt' c1cR|c|RTR "4 RR1 4RI 4dcjch l°FfT Rt fR ^Tt 4 RTR 
Rl4 y^ u l 3?4 hIrhI RRRnR r 4 MIHlpRcb RHd-ilO ORiPlcI r4 

3pR ^TRcT 5>H=hl 3RJRH? Ritl fRpRR RpllfPlRi 44 4 hIrh 
RM c bl4 ORiPlcI =h<4 4 PrIO, Fl4) J RII<R|i| RRlPld =h<4 RTF 
*JfPT fRRTI fR RTfRRIFf 4 fRRT RKcftR 4RT RT( 4t RTTfRR RRRT 
RTf4 4, 2RTR 4lT RT ^ fpTTRR 4 RRR-2RRR, ^RFR 4k 
44^ RT 4RR RR RRT 4 RRT %fRR7 R!R RfR Rl4 4l RRRR 
RRRR fRRRTR RT f4 3 Tr 4 RtfdR) 4 feTR R4R1 4k STfR^fl 
4l44 4RT srfRRFf 'll RR4 3HjRK f5R-RR44RRr 4 rRT 3TTR 
RRITffe 44 (Intergovernmental Panel on Climate Change) 3TR4 

4(R 4 RfR 44 RTI 4 RTR4 R f4 RRR RRRR 4k 4 r RRR#T 
RT dl>H R)RRi|4 r 4 4k R^RR-RftRcfR 4 <^4 RT RRfRR RtfcRT 

RRTRI 

1999 4 fRRT R RRR, f4R, RTRRfR 4k 3TR4RR 4 200 4 4 
RlfRRT c4lPl4) 4 RTR fRRTRTT 4l<r-S 4 W 1 ?r4 RR RRT RRR 
r4r f4RTI fTT4 RR44 RRT 4 RTfR 0,4 4 d (Aerosols) RTRR7 RfR 
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Om fmti 

qjSR ^4' RH T^tWJ qq ^ wq RH 3T^FT f^RTTI fTOH 
^FRTT ^ TO #T %W 3 Rf $ f^)% %R ^mU K TOkT 
(Indian Ocean Experiment)^ TOT fTOTTI fR TPTt 1 ! Rf) %R TOITOK 
R TOT WR qq f^vRT TOT 3f<il chid chi ^ 3TT^ TOT RRcffa 

^HH6lsl H TT 3TT^ RTR-RTR Safari TOT 7T P-Mcll 'll fTT TOT flTR 
TOITOK 0=6 TTOHTO TO) TOlFTRTRT TO TOT I ^iPl^l Rf) 
TOR R( ^WR ^ RIcT 'JTT TOt T TWTt TOlt TOITOK R 
Fmi Rftl fTT «£* Rft W ^ TOfqjR ^ TOTO TO=f 3=f^ ops|f cfft 
TOTT qq TOqk qqTR TO 'H c Fcl ^1 fTOT R ^cllcul Rt "% oql>H)<r 1 
^ qjro tot! kr m\ sfiq ^fq to qq rtot to qroRT t sffq tot 
to qq^RT ti 

fTOT r tot qfqsjR qq frofq tot fror sflq Rlroq qq qr^f qf rN 
qpft qff qfqrq 'js* ifff qff qqqroqRT qq irtr Riff from k qnq qqf 
cii<r) fRiqk k qk) ^-h) arfror hmI qqfqsFf qiRf TOqRf qff 
qfcqqflcT qrqk qiRf qqqfWf 41Riq) qf q>4 sriRfror ^i 

d- 5 l-) 200 qf sqfqqr ^ifro RkTro froif sffq qr^ y'Kiqfl qq 

qqqqrqq fcFRTi fqk qq qp? RR^fqrofq 

qjqqqf if : Advances in Space 

Exploration (3TRffq8J qff qqfq R RR 
TOTO) ( 1979 ) (qTTOTfTO), 
Ionospheric Effects of Solar Flares 

(qfiq q^Riki qf aqiwr^R qq tot) 

TO77 Human Influences on 
Atmospheric Environment (qqfqqRT 
qq HMcflq qqiq ) I k qq? ^ifiqi 
RTfq qfqqqsqf qf qqpqRR rtor ^ 
qrqqq qf - wfcr 3fRr 

l^d'H'midR'H> T& Pfi'fcfcfH 

(Journal of Atmospheric and 
Terrestrial Physics), PW WfTf 




qqqfe firzi 
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Ro^i (Space Science Reviews), wfrJ 3jjW ifkq) TfsT 

qfe fwf^FFR (Indian Journal of Radio and Space Physics) 3TR WFTR 
(Mausam)\ 

fen fe sTfcT V in UHlPdd ffen ^FTT, fafe 1968 ~R 

’flfofT ffeFTf ^ ffe; iRHFK 1989 3 -q^T 

\q u l Wfef t'l 1988 ife <d-d,d fe <N<ri ferfe) ^7T q>Ql) -^il 
Wfe =Ff 3T^T qfdfed ffeFT 3^Kferf ^ WI 

fen r ife5r ?trct in' f^rm iri femiq =£ qqfe fe fern ^ft 

feRf 81 fe fe anr^ ^ T1 3 PiHdHl 2007 fe |T3TTI 3 sfe 

■fe -qfe ^pqq afo ^fen qfe ^nqi 




S 

p. 



TJTT.cp. %IT sftXT 

(1927- 1982) 






1*^^/ %Wd 




frct "4 3n^Pw wffcr^rnR ^ ftN ctrt-'fftt ^pr4 i j T f 9Fi 
%3 ^ ^ ■^TTcTT 'll 3T2W T TfeFT ^ iff ^TRcT F 

<a j ll<rRII*d 7R ^|cfl ?ftfe|oh|4 ^ Rrl M. 3W^R7 3 T ? m 1'H<- c HI ^T 
PlHf u l I^STTI 

% cF^^FT ^FR 10 3FFRT 1927 Wf 'g3TTI -qftcfR 

WIT ^TT WtJ 'FFFi fqFI ^INK F f^FT fFFTpTFT ^dldl F 
dil^kd 4l f^rfeTF ^ ^d sIr WlfFWPT 'qft' fw 

t«f®fK 3 # 1^1 3 F^T W# 

4 afo fTT WFT ^TFT 4 3Wt 
£0/ FW Fhft 8,ftl 3TF^ 

|i'. 1 HsTlfWId'F F f^TFT FW 

J' P b^^B8y^<! ^ ^4 'Hdlfdd fWT sffc Rt>\U^MR 
ml ^ ' q ^ Rn ^ ^ tL|l <d *ft fWTTI 

F|| rd*0*' ■yn WfWITFR fiFfFTFTT 

FqrrfWFT ^ Fffw ^ tftPTc T 

^ 3TF ^ RT ^ FT3 ' 1 



>1 
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SMH fRR eft R 3 )] RtRFR TT^T 3RRft Kl^iR-iel R 16 IRtRRtRR rR 
rm ^trR ^rtR R afR ^ rr; rfkt a# Ri RR7 Rt 
oMIOMM sgpR ^T^t fRRJ| 

R RtfR'RI f™ R 3?R 3of75 Tf -^\ tj^R «ft| ^ 

■sRtRt chfcjcliaff afR ^ Rf wf%c^T R iRf ^ITI fR^lf T TTfeM IHRf 

f5R ?TRR Rl RFTfRwieKT R R fsfpRz 3?R Rf% Rt ?TTR^R Rsfdf^l 
Rl T^T wRt ^RT ^F7t cRF TTRT^ ^Rt fRef R RKTelZ Wt Rt 
'3 T t T T Rtl d'lchl PrR fSPT ^>K1=b 8ft ^ R-hRd 3#7P RR c^?R (The 
Spirit of St. Louis) Rt ^fTeR feisqR Rt 3TfR RT^fT Rl iR^M Rk 
^TeTT, RtRt Ft RRt R R 3 ^ 3 TrR JR oh I cl ^ 5 ilfi c h Rl Rl ^fT^fT 
Rl R 3 )] 'R n J s Rt ^TdT Rt $flRl Rt 37R Rt '3pR 1RT P^nfRcT 
fRf^FT R^llerf Rt RI^kI x^ 3^R sfRtRl R R§T ^FT PRTcTT t'l 

^FPT R Ft R 3 )] W 13 ^ R iR^lliR<4l Rolled R <|<R|-1 RRt sff| 2TcT 
R TRRFTm R RNR R R wsm R Ft FRTfRcT Rl FFlfR^ITeRT R 
FRfR cju^nel^l (spectrograph) F7T Pih? u I fRFTI fPfR feP 3 

fR)R 3rR wffsj Rt fe§Rt R wttctr w iff m ^ 

‘RRFpRtef’ 3 Rf FT ychi^i xpg^ f^xfji 1946 if fPf fRFF FI aRlt 

3RRT 96e1l RsUpi=h RRPTF 3JF7[fRcT fR<P 1 

1948 R XRT.XRTpft. Rt FcfR PFFT FTpt R ^1F R apxRt an4|fRc|-,| 

R feTR wfteT^TRR FT! Rf ■'4441 "FTFR 4, H'Kcj, FIT PFFT RTRT R 

fpf ttft ^ feTR 3RTFp; WfcT ^rf? 4l RRFTRRT Rxft PfXR F 1 
WTteIWP5ft ■§TeF FTPR ^fRr afR FT4^ fRYRfejTRRT ^ y)4>H< 
6 Kell 4 4 ell ^TRcT ^ft RTRT RP 3RR 4l ^ iNRRTR R 

^eTTRTTcT RTtl RlReft R7t RRR R 1949 R RfWR IRI fRt 

RRftR ^ c hK u l RRJ R^FlRR IR^cjlRtllel^l R f?I8JI ^ feTR 

rR RRI FlRR R RrJ R 33 ^ R 34rR Rfiwf Rfcf ^llRel s|R RlR7 
efRft 'R RRr rrtfi ftRR spR 'R rr; h^IR R RRr Rt R 1 ^ R 33 ^ 
R -q^r RRT -J^ef cTRT RlP Pf=b'fdl I 37T^T?I R PIIHM fRRf Wt 
RuR fq; 1337 xfRR-xRz xr srpFT-PfT rrr stktii fp? y<4,i< 
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TtWT fmti 

3TFk FT## # FTF k fF FF( 'JFFF Fit FTp #FI, ## 3>Hcb) 
FT# # FTF FT F^-FlFT- ^P o # FTF iFFT FFTI 3-1#) fTT 
FR # t # 3 FTFTFffFFTTT TTfTTTfZt 3TTFT F FfFfFTFT (Astronomical 
Society of the Pacific) F #3 F 33 ^ FT) ■sH'lk# FF 3 # FFFT IT 
'H J -HlPfd f#FTI 

1951 F Fp^F-#- FFTFT FT# # FTF #3 F^F!?# FTTcftF # ## 
TFFfrTWTF FT FT)FFTFf # Pdd, FfcrfSF FTT## Add 4>dlfFH 
fFoft'l fTT FFi? F F# FTFF FTTTPTTT fTFF jjfFFT Ff) FFT) FFp 
200 IfF »FF Ff) ^TFlF FT FFF FT# FTT 7T3TFTTT FTFT 1T3TTI FFT 
F## FTO-FFFF-fFFTF Fit -^dlff TTFTFT3T1 FF FF 7## FF 
FFTF f#FTI #W-#F (Wolf Rayet) FTFFT Flff FT FF# FFF #F 
F F# "'Jp f#TF F fF fFFF # Pdgl-I # FF F TFTfFF FF f#TTI 

1953 F #J F 33 ^ FTFT ## FF FFF FTFT F 7FF)TTFTTTF FT #)F 
FT# F>t TjfFFH 3 #?F PhsS-sI FT 3# #T F FFTT^F FF# F# 
^T#F FTF 15 FF °FTF FF ^TfFSjFT FF (refractor) FIl 1954 # 
#3 F 33 ^ # FTTTFTTT fFFT #TFTFT F TIFTTFFTT# # FF # 
FFF F[F 1#FT I #FFFTT ^6d< TFTF FT # FI-) # RdO, 3 - 5 )-) FFT 
##T # TTcFTTTT# TTFFF# FT) TF# f#FTI #3 F 33 ^ F fF# f# 3 
#l'd'H # FTF FFT FF^FF FFT# FjFtl Fp? # FT#' F F 3 #) FFT 
F# ■JFI FF ## ^*11 id#) FT) F#f8TF 1#FT Pd#-) FTF F #T F 
TFFfFFTTTF # fFFTTF F 3fFF #H<FI IFF# 

1960 F FTFT FTFFT # 3TTTTF FT #3 W\ 170 F1FF FT# 
FTptFFTTF #TFnFTT # FFT) 3 # Pl#IFi #1 flffSFI #TgFT 
FFFFt F 1792 F # FFTF F TFTfFF fFFTI FI 3?k fFF 1899 
F FTftFRTF FTHI-dP.d f#TT FTI FT# FF# fM# TFFkTFTTTFt, 
## FF-FTT. FfFTTF 3# ‘FFT#F FFTF’ (Evershed Effect)# f#F 
ypH«S FTF FFT#F, fF TTTFT # fF#IFT FT ^J# #1 #J F 33 ^# FFI 
FT FFFTFF fFFpF 3# FFFFT f#TTF Fit F^T FF#TTFTT TFlfFF Fftl 
fT# F# ## <jFd# 3# F^FTF## PlWd fFI 3#A " 5 !# T# 




FR.4 
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1*44 4 ^dfed f4d4rf4d4 rit RRRkT rr Fjk rtf sr^^m =b<^ 
4 feTR cm 41 SRTdT r 4 RRRfTI d44d->dld 4 TRRfdlRTRR RT RTRT 
dd4 dv<4 did) tjch , H 4J ^ u f RRRT 4k RR7 4ldldl 4 4RJ d 1 ^ 4 
'HH^ 4 3Hdd< 4dl ; 2’d fRRTTI 

4RJ k 4 fdfRT fRf Rl Rid cTRt Rd 3T«FR RR4 

4 feTC; 4l4didld 4ddldl Rd RRTR d^M^dd RTI HIT RTTd r4 
<sTl^i "4 43 d^ 4 ch^ii'^Hi'O 4 4 rr Rk'hRi rri Rd RRd Irirt 
4k 3Rd 4 4 dRiddil 4 dR4 4d dTRRT WT R7 df4l r 4 
c>4> RRf McSK Rldl 4) dill 4k 4 ddlfedl 4 RkI IdT RTI 
dddlej< dlHdi J lTd 4 HIR f4fd RfT RRd ■(sidlddl'tdld RRdlRdTf 

■4 fdR cd^d-d ^TT I 42 RCR 4 RdRTRR 4 38 fR °RRf r 4 <|<.d)d 

Rdrfdd 4ti rtr 4 f4t kRdidi 4 rr44 100 4.4. ^rtr r4 rr4 
dlf>H diHdl 41 <j<d)d ddlfl 

1971 4 4l4RHId 4k =hM<£< RRdTdTRI 4 44fdd dd 4 RRf 
wn4t 4kr r4r 41 rrrrt 41 - rr4r dRT4fd41 wh 

(Indian Institute of Astrophysics) I fR RRRTd 4 4d 4 TRdfdRTRR 

4 4r 4 rrffrft Rd HdcdRuf Rd4 Irrtti ?Rdd Rd 4d4dd 

RRR 4k RRR c bl4 c bl<l RRR ^ fRRRd 

RfFi 4 rt 4 r 4 «|<.414l Rd RihRi rrrt 
rii RRdkr ctri4)W rrif 41 irrir 
wt 4r mh 4 if IdRj rfr 4 
r 4 4<4 j idi, 4ddR 4 rr4 3tf4 
hR'H'I 4 RlMI'dRd RR IRdl ddll 
4l RRl4 RTRTkT RRl4lfdR4 MH 
r 4 iRRR Rd Rd 3Rl4 RTfR RvR 
RdT4 4 IdR Rid RfelR fdRTII 

RdRRJT 4 Rd4 dlf-H ^TRt d RFT4 
4 15 f44 4 3RdF 4 Rdf 3T2RT 

44 fRTd dTU R^TRR 
(occultation) klsTT RRTI 
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TtWT fmti 



RRT ffFffcT Tf|T ^ RRTT J 1dlHl-S (Ganymede) 

4 7TR ^FT WT fzm\ RR^ ^ 

Rf -q^rTH w\ ^C#T 77 qp (Uranus) ^ 
w f fR wFg t£ ^ 4 rti} 
hr 77 irtfr trtti fqr y^K hr hh 

1%?HRTlH 8RcTT Hft 4^llrdl THlfRl Ht4 "4 
'H+oi tri 

1970 4 h)hh rthr f^cTT trt. hr^r 
wk ctki4W ttthr 37R afk r#t 

%3 HR^ 7RT77) Ht 7^5 y^hHI Htl 9R 
sflT 7RR ^ RTTR 41 cm fadlA Ht d-PlHd TH^ 

RFRt Fft 3?k WW 7744 ^ HR 
19 37W 1982 cfft 55 H$ Ht 37RTR 

4 i4 4 r hrht fq*R 4) t rti RRit — 

RR 4 RH TTRT # 4 sR^Hd 
0,>w mTIh =h <rl RpRR (International 
Astronomical Union) ^ 37?R8J tr ^ fdR iqR tjtt gfl 4 r HR Hi' 

wrf nt 234 4.m czrt nt r#t ht) hh£ 4rr ^ hr; 

dd=bldh R4 Mh 4I TTHfH nTHt 4 77^ HT) TRI^cT fHHT sfk HTHTRC 
4HHTHT HT HR cMd-l 7TRR 4 4 r HR 4^lldl 773T HR I 

4R HR 3R4t HfcTHT ^ c hK u l HR! F R>dli|<| 4 'HRlPld 

|RI 1970 4 HHf ^f7R7 iHHRF =£ fHR HltHTHTR ^fRRK RR 
aflT 1977 4 4fcR7t HT ife#? 37T3R R7RR frRTTI 1981 4 W 
H7HK 4 R# HR RRT 77 7R#R fHHTI 3H74 RF RHH 4 4^ 
HR 4 HR ®TT, “HR-HT7 R7 472l4 t - ' % RH cdfdd 371HT f' 
47 4) 7R 4fc SRHHFHT Ht fTHfcl h4 RW7 h4 cRtTTHcT, RR 
sflr; 7T7H HHT HTcTT 1? I” RT RR) Wf RRT ^74 7RR WR WR 
fTT RcT Wl RRRfT 3 Rt R "% 4 7gq; RRlt fRRTt ^71 R°fq 
m T# tl 




E 




(j 

c 


it fa. kH3t 


T 

— \ 


f\ 


(1927-2008) 


\l 


1 £i/£U£rJ^J ^ciu (dJ- w|| 



fat 37RW &fa 5W7 Af fcbcUcbT fa w rw it i fa 
i fat fa wfa it ww i ? ft? — it fd^idi 
wt ^fa fay wfar wMt W7 /ftt/ 

- 3at 

^FTT *R ^ ■p: sNf i - ^^JllfHWH, Ufa] i FkFT FTTWT 
cW — WlpT TT oTt T fl' R RRcT fa WT WPJT W W TfTT IjRtTI 
ITWWT TM^mI WFJT W ilH ^,=S §Nt ^ tjch 3TTTT ? MK U I 
fafa ^T (Jaipur Foot) ^ WJ WT^T f| ^ff 

TT IWurTFT fR crlKsTl <nl J l) fa feTR W Rb + Mdl <^Bhh "tfc tw 
sblfkl =hl<l cjT'tM TTTfkcT |[3TT 'll WPJT-RTS W Ps^l§i T5T33T wfk 
Wf T^ck R 3?^ WWff ^ W^T TT fWTT SJTI 

RfTk W WFFT RRFRTt R ktcTTI ftcTI TH. Plfeol wf T^ck 
WTTTT ff^ 1%WfWTTFFT R ^lRl=h fR^M WT^ ^ WT Rlgdl , 
TWTt, ®lRrl'tM sfk TJ^-^RT t^FR) FT Fffc f^TT WTT ?TTI 
hRcIK R ^ 3TK?ff W WkTWTI 2J[| "5T. kkt R ^hfcTW 

fkkPT T R R W# WFTJFcFF ffafa sfk fa 

^Ipfcb vrfa w 3fM ^ ffafa i argw fwni r #sr fa 

WTPT 3-s)'} 34 nil TTRt ^fekf ^ TTW f?T8JT ^ feTR yloHlfed 
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TtWT fmti 

fRRTI 1930 R RT. T# RTRR HSifRRKrIR 4 RR% RFf, ^rRhj, 
RRfR # fR8JT Rt R1?t f^l RRtR RRT *Ro1 R T fc|l RTR R 
<$#--) RR.Rt.Rt.RT. sflT RR.RR. # RRT^ RtfRRt RR^ 4Cscb<r1 
R#R, 3TTRR Tt Rt Rffl RF# iRRSTR r 1RRT Rt c bK u l 1954 R 
oj## 4t RRT RRlR 3T1R RR-H (Royal College of Surgeons) 

# $df#H Rt #1 

RRTR RTT yf^lSTR RRT ^<HfRfR)C'Hcb Rt RR R ITRT RT RR, ^ 
RRtR R RRRt-#T Rt 8# 3 RT RRI ^Rflifc rMt RR^T 
Rt RRT? RTR) fm STRTcTTR Rt TjaRPt Rt f#T Rpt RT# 4tl 
RRTcRT R SRsI-# fRRTR Rt #t RT, ?Rf#T yiRl4 R RRfc R 
fR RR fRRTR Rit R[R RT# Rt f#? RTFTI RRRt fR R# Rt fRT# 
^rtt# mRurh #t RRR RRRTT rtjrr rtr# RR RT #T RTI RTR 

3 M ^t RRT RFRTT, f#TT3T #T RTR-RTTRR RTT RfRR # RRTRT 
f## RfRRT R R RTT# RT# RTT #RR RRRT f#TI 

RTRJT-RTS RTT RTfRWR RRT R'Jdl #4] R 
fRTRT: RRT #tRT RTRRl#RTcRRT RT. R#R R# 

R# , # fR# Rt RRRT RR#R RTRT R#R Rt 
## 4, #T RRR>' RT# RRRRT RTRf, RT RR 
RTR f## 4 #T RT# RRTR R# RR 4l #TT 30 

# R4 RR# RR RRR R RRT^ RT# ft# 

RRTRTRT tf # f#tl RR RT. R# RRT 4>HlRsl4f 

# RT?RR R fRRTRTTR RTTRT Rt WTRRI RR R 

4 #T RTR R¥#TRf RT) RERIrRR RRTRT Rhri 

•o 

# 4l 

m\ Rl## RtfRff sfk #-R^ RTTRT ^ fRR 
RR5RT,RRTR#RR#RRRRTRT# 4l RfRT 
3TR RRT^ ^ Pi=bdc1H R# R^R Rf) R rR 
^ 4, RR ^RRT 3T#: R# # RT RR^ 4l 
RTf#T 4cTl "4 RRRRIR ^ RRR R R) fRRRTPTt 
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qt leTR Rp? WTfa 3WI TOt R7t #^tl fRRT #TT 3RT 
<^)Bhh cMldl 8TT, *FT RfcT RRt sffa RRTF RT sffc RR Rfcf it 
fi c b=h< TOR RfcTT 8TTI RTfR H^I^O tf Rlt Ol-O^^ T R RoR if) RR 
RTFT ^ ?)l IRR) RjcTT RRl) Rft 3T5^R RT d4)T=ti ^TRcT R RTfR 
■^cft , Rlt sflT ‘'JRRReit RX Rt ’’tx Rfft Rf R]Rt lf$ fl R!T fq^»i) 
^X RIFTT RR ^ RTR-RTR RTRt afo fazst ^ XRRR? R RRfR RfR 
Red] <SKIR if) Rlt RTRT RTI RXRt sfk RRf) Rt — R1T elRlell 
Rif) RTI fM^f) "^tx XRTTRR R eft qftRlXRR R ^HT RT RRRTT RT sflX 
R # RIRRt TO ^3T RT RRRTT RTI 

"ftcfl Rit RtelRR R Rt RR7 fsRl^d XT jk u ll pHefl I RXR) RTR 

RTt TO R) TOT RRT RTI ^f) RRRRR RTR fRRTTR RTR) X) Rt RTR Rt 
<sidl t)' =b IH RTX XTRkTT RTI XTRT R X[R^ XRmIr RRXtRT it R^RRT 
-SleldH RiRT t%RT ITR (vulcanized) XRX Rt RR7 <^1 ?ih ^X RR RtpTT 
RRRTRI I ^ RR ^X RTX) afo R1RT RT, RX Rtt-Rtt RRR XJRTX RRR) 
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TtWT fmti 



|TR Z<HR> MTtRT RTf 5<r=bl MTR-MT Rt RR Ml RTR I Riff I 
RTfRTft^dT MR RFTTRT RRT afo R?t sfk MMT RRiRR RRT 
R^llBTT | TJM 'H c h^ RTdT RRT MIR RRTRT RRTI RRT H-Cl^d R= RH? 
R RTRlt MR RTt fRMRRR RRRt ^RT MT ftRTI RR MR RRT WRIT 
WJMRTZI 

RFRJMRTZ RTt RRRRR fRTR RR RRFT1 RRT RRRt fZRTTMRR, MRRRR 
RTtRR s|r R^feTW Rft T jf5'||l Role) RRR RR ftl-SI RRTRT RRTtR 
RTf RT?f RTWT RI eft RIFfl RTR( RTt 7JT8JT Rft 3RJRfR ^Teft Mtl RRR 
Rt RTFRt RRlRT Rt RRRRT W RTfRR It ZZ-R7Z It TJRR RTI RRR 
RRRTt RW R|RR Weft eft RTffRRrT Rt RRR ^ IrW RfRTRTR RRRR 
RMRR RTt RT RRTett Rtl 

1970 R MTRZT RRt R RRRMRTZ RR RFRI RTfRRR feRRTI 1974 R 
Ml fRRZRR^W R 'fTfRRfRRRTRR RTRRfRfRRRT (prosthetics) RR |t 
t| RRR fRRR RRRRR R RRR RWT Rf MR R STTRTRcT 1=6 <41 RRTI 

1975 R fWTR R= RRT R^-RlfR Rt 3MjR 3RTRRT, RR7 %Rft 
f=h<HM R RRT RRT 3TjR.M ft, <41, fRRRt 3RRRTRT | RTR RfRRTT 
RRRfR RtM RR fRRW RMRR It R1RTI d<HR> RTR RFR RTRRRR aift 
fRRt RTRT3TT I It 3R]RTR fRRI fRTR RRRR RRTRT RR RRRfR RfM 
R RRTRR ItcTT t afo RRRR RRTTR fRTRT RTRT I, W r4t RR! 
RRRRT I: “RRftf IRT R= RRt ft<HH) R fRRT MIRR f|R R1R HRRcl 
ll 3TRRT RRR= RRR RT]| ImIrR HcfT 'll R7RRI Rlflf m| RTfTT WRT 
I fRT I ^RfSJR 3TRRRTM r|rR RTt TRRR M#1 R SIR! RR RTMf 
RTf I Rl 3TRRRM R R)RR, 3TTRTR 3?)R RRR RRRR Dm |l 
Rc^RT RRftl RTf RRT RTTRRRT ^RTT ftRI RTRI I fRRR RTT^R, RRR, 
f?I, RRTl, RR s|r RW RnfRR DR! || fR RTR RR^SRf ^ 

^RT llRR RRtR ^RRTR ^ 3RRR I R%?I RTRRI |l 3RRR ^ 
RF^ It R|R ^ fRRRTlR RTR I — R RR RR RRtR RTf RTR^ll I, 
RRfRl fRRRT RR ReRTR RR! | s|k fR RRjfRRT 3T^RR R hOr ^ 
3TTcR-fRRRTR afo 3TT?R-RTR1R RFRT I fRTRR ItRl ll RRRR ^ 




t.t. Mf 
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RFR Rf RTR hOr Rt "SR RH Ri ferTR cFf RTF FjMR ftRFR tfc RTRF 
t feTR Rl'JH RTF RR7 'Wi Rl fRRF Rldl t” ( RRRR ^<*RiK t 
RTRR7-RR R R5RR) I 

RR tr RTF RTR ctt tk R^ eddl-l R RIRRR RR7 RR RRR 
RTRRT tl RT R^RF RR MM RFRTRF t f RFFTR R tl RFFRR tr 
RRTRT RFRT tl WR-RTR M RFRl t RTR RTTFTRt R tcT 

t RRR RR TFRRTT TFRRTT t, fRFRTF RRFT TFRRTT t, 

do^-'tciM-S RFRlR RT RqT TFRkTT t tfc R1R RRT fRT RcR tt RR 
TFRRTT tl 4 Rmh) ttf 4' fRRRRR t#R 
3TRTFT R<i RTR tit t, RRfRT RTRF R 
RR RTlRF RRTFT RRT tfc RTlR RRTTTt 
RRFRT tit tl 

1978 R RT. RRT M RRFS 
IrIrioHI f?T8TRT t RR R 
Rt.TTT. TTR RTTRRT R 
TRRTIrR fRRTT RRFI 1981 
R RR RFRT TFTRRT R 
RRRRt R 3TRfcfRT 1RRTTI 
TRTl Rt Rt TFTRRlfRRT 
tRT t fRR tR^T RRRRT 
t Rt RRffRR iRRFI RRTI 

RT. RETT RER child t feign tl 
RTRt tff cTSTT RTRFf R Riff RfR tl 
Rt JjR1°hl t tR RF tfr t RTRflR 
RTTTRIR RR, RfgRRt t^F, R% tfc RFlRT 
RRlR RRR RTTR RRFI tl t RTRt fRRTt 
RIHiIrR) RRTR t TTRTR Rtt Rt tfr R 
Rl RTRt t RTRt RT RRI t R3Feft TFRR 

RRt hRRKRRI - RRft RRFtRRT, #T ^ RR7 RRR 
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Om fmti 



ftcTHT R7R ^ $1 6 

^RcRt 2008 Wt80^^t3TI5^^T. ^TR f3ffl 

WJR'JS 'CR y^cbl % d^fe^'d 5ffech'lfe. : J| chtqft^'H (Canadian 
Broadcasting Corporation) ^ feTR T3^7 PlH? u I 1=0 m I 

‘■RR Rjft’ RTRF f|Rt fwq R WJT--JZ Wf RRJ ^ feTR 3RR 
fRT tl Wjmi iWT -Q37 RfRg W#T RTRt ^TT t 
^ ^ 3 tl 3TR ^cft if JQ 1RRPTT W) 

¥R^ "4 SFRT Rcfr x)q RlRT -q^j gq| RFMI, 

RT 1R 1=0 <41 s|R RqRRTT ^<dP<Rl ^1 ^3TII 



13 2 





34M=b<rl ^ W)ldcb (liquid crystals) 3T^ iWlf 

^ fFR WTtt - hHi^qI ^Ft^T RT 'frsb'H ^Fl 

cWI RFFl' 'RRt-'FM-iH 3F q|RT 

ft 7 Tf ^ sffc ciicbl FTFT 3F WfeFf H ef feFF 'll 
W>fdcbf ^ ^RT R I^chH FT ^RT 






Ft Fell l?l <rl) J l FR F 
F#' FsT ^pFRRf «tl 



FFFF FT FF 6 FFRT 1930 
Ft =hl<r1chlc1l R ITFTI cMR) fa fli 
THi)^ RRFR ^ feMR MiIH MHcl ^1 
HrIfRi ^ Ff ^ ■RMcIM RRcT ^ 
HSI<r)'t2ll c bK fFTT Rt cIRKol) 

^ FRF RfFTR Fl R#FT 
WIT 3 FFTT FSF F 



fW R fEFT RfF FI 
R'Svtl'tSK Ft ^ mRcIcIm 
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TftH ft ftfft 

37R^ '7% d J lcl 27, f77% didn't ^ 377% ^787T "4 37R^ 37% oTTcfl 
^F5%7sR 7% dl%-pKIHl dRdK % ^| 3d%l % >h 1 cl I «n f%JFT 
% dldd TJTTRTR R% Rl% WRf ^TRcfRT 7%%. 7P77 %t %% ^IFT 
%l % %% RH? H-eRdH 3% ^ 17%. <IH4)dd % 

%%£ ^T^fiPfci, % 1951 % %7.%FP%. %t %t%T % HT%J7 

fcRdfetlldd % 77%W7 3T1TT | <;%fe % TRtrf -qqqr %% 3%; R% % 
%T7R.%. %R 

3<Hcb RR -d^l'tSK e) J ldk 37III 3%; Rlfl R%% ddRlfed qpqq %% 

77%7FT % ftftft WR f%RTI 3 37%) RlTsdfd TTFTT 7%%. 7177 % 
9S<r) £Sld ^1 TFT d)d) % %R ■qq TTf^T %77T 

'T 1% T fFTT-' 3 7F%f ^Tl RTTt ^TFT 17% f%T R7% RH? %%7T7 
7P77%H % R7 RT R7%%77 %t 1 % 3?q% R% T 7%t %eTT % TTT^T 
ffl 7%17 %t R77 WT %%T-77T 37^F%7PT 37%TFT f%7cTT ^71, 
H J K 7777% % % %% RRR77 77%% 1J37 %%77TTfi%c7 72%% f%7T%t 
f%5% 77% 177 fRT %t ^dl c h< % %7 %1 R%l f77% RFI % %^7% 
77T7R ft ■EfTFFt ¥RRR R%l U% ^%7TT ft RRW7 %t 

fTTT % %% 77% f%77% %%T RT % Rk% % 41 fed 7%| RR%7§7 
3% %cTT f*FT %%f%F 1R7T%T % % 3% STcFT-STcFT %7% 

ft, f77f%j; ftftm % 17F% ^ 7717757 % 
37^7 37% | 1777 ^ R7R % 3ddil 1R7 % 
Id did 3TPTT I 

fedl5 % 1J7RT RR R7%%77 %f %37 
d'dHl f%71 3%; % $JcW %t y<2dld 
%%fe% y<%Rlldl % %%[ ^77% R% 
iRI RFT 77%% WifediT 177 TR77% 
^%%%T (scattering) % %f%TR 
f%%%7Ic737 % -SldtRd. %t 7% 3% 
fe% RfTTR %tl 1961 % RTcT RR77 
%%% ^ %7J7 feT’dfeejIdd % 
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FlfdF fFFTF f^^TFT Fi FI^F IFFIFT^FF F^l FIT FlidF Rl^M 
fFFTF F37 RtFIFFH FFF F fFTF «TTI IF FTfFf FTt HfdP+H FTJT 
Fil <IF c t>HI'G did l°lcil Ft! 3HIFHIF Fi F J ld FfF FFFf FF FFF Fi 
^N^5 fFF 5dl=h F F J ldl Rnk, sfFr Ft FT^-FTIT ^1 
FIT FI F^1<2K FfF <?(f IF 'FbidchT F "'tlF I[fl IFTt 91<r) FI 
■FFF FT TPtfSJcF stl FT sffc FlpT FIT ^iRlF it IF Wfe^fN 
FIFF? Ft Fit F Fp? FMcl ^1 F^l'fsK F FFF ft IF Fit 4' RrKslI, 
“IF FFF IF fFFF Ft Fit 3 ^Ftt FUFF! FTpT F7F Mtl F IFF 
Fit F FT Fp£ FFfT-F^F FMdl FT FI ft# 10 FFF FIT# 1930 F 

ifF IfkttfF f fit ft i” Iff fF f^I^sk f ^ffRff i)f< iff# 

■FFF FF #F FFf 3TFTFF (solid state) Tt FIcTFF FF WjlFT fFTFTI 



1F#F Ft =bpFF fFFFfFFFTFFF 3^F 'JjFFFftfsT Fffe#F, FFFF F Fp£ 
FFF fFcFF# ^ FFF 1971 F FFFF7IT #FFF)R Ft FFF FFFF FTFTF 
F FTFI FIT IFF# 3TF# Fp? ^ FTFF Fit FITFFT FT FFT FF 
FFlFFT FFlFFTirT TFlflcI F# fFFF# FfFTgt FFF it FFT 

FkFTi FFFFlFT F# fF FFF FF FIFTF |T3TT fFT 3TcFT^fFFT F#FFF# 
Ft fdF FF) FIT 2 # Ft IlFTF FfF FFFT FcFTFFFFT IF## IFRu; 
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TtWT fmti 

3FTR5R ■cicbfd'Ml 'shrfT RTI ^ RR ^onid-iK 3RR3Tf ^ fRR 

^1 1RT 2RtR ^ R7t ST^Rf^T 03lRl ■pTofl'l 1RT 2RfR RR 

UHMK 3R7F7RRRF %fRR7 RFtRRR R RRRft RR WRI RR WfeF 
Ri $R R R1T hr! 3RR Rt RR^ RfRR7 RR^feTR c||<rl HR? R 
R tl 

RR RR7 Rcbcfl ^ Rld-iK clld RRTRR 1 ,500 4lPl=hl Rt 3RT)RRTTRFF3Tf 
R ^Hhh d^Ril R RRTRF RT Rdil t, 3^R RRRi R^ldd-i R <l'HNpF=b 
RRFRRf RT 2,000 R RfRRT RTt^RTR feRlt RT RR> tl fR RR RRFRf 
RTf R^ RRvRfRTf Ri 3RJRR 6I<RI WT R^T ^ i~RdA ^OiO+l , tIR , 
RffRRTRF TR^R fecjl^pH'R (^T^ RiR^RR fRTRT, -sIrI-s! fRTTfR) 
s|R RTffRR ch*^d< fRR RTTfRRF 'tl 



Incident 

un-polarized 

light 





R7 f WfcR RT 3R7?R Tfgf t cbl^d{ wftZT 3jfc zt^f 

Twfz 4' i?fui ti 





fmrrR^n 
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SRg 4Wl gf RfTg-RTTg 3R gg R+iddi 4h ^liddi RRgRTRf 44 
1% 4lf4d 3ndchl gff 'HH^H^ 4 ggg gill I, sfk gg WT 4|c( 
^glldd-i fgTfoRTgfgif 'HH^hA gi feTg 'll $>HRdR RtggllRgt, 

sffgfg Ugldl sfR fgfgRRfT gjfgdidf If gg RgifRgff gi SRjRRgRT 
4' RgRf R>fg RRjl |l 4 Rfg g'glw gi gRR gf RTRKf ll 

1977 4 4f4lg ^plcjRldl ffRT 4 RR^tlsR gff (j^ddi IFiFm-S 
IWZZ^H (Liquid Crystals) ycblfeld gll gg gRT fggg R7 SRfRRgTR 
gill RTRf fgvlf If WR g^ feTg ggf R^TF^T gi RTRTR 'll gR )jRdcb 
gR RRff Rg RNPTT gTORf' 4 SRjgTg If ^fgR || gR ^RR7 gR 
Rmffgg 4 r fgRgg RIRgfRR 1992 | *ggl 

gRfWT 4 efi-f RRRf|fg RTRKfgf gR BggRR If fgRqi fggl Rf 
Rg7 1973 4 WT gffg RTRITR g| Rgg RgRR ^ RRRlSg 4 
RTgffgg idiRI ggT gTI 1990 4 RRTR gffg RIRgRT If 4cd(|^fd |f 
gig g'gl'tsK 4 gRcf §4d|fPl=HH Rdflls gRT RgRW gR]| Rgf 
gRRg 4 ^ -RTR Mggg Psb'Rid %f4 (Centre for Liquid Crystal 
Research) g| gJR3Rg gff I 

g'gl'tsK gff 4g#Tgf 39rdl4ggf gf gRRR TRf gfTg RT ^LR^ll RT 
RFRlUcT fgTgT J NI I ^TRcT gff did) ciglldcb RgRgfggf 4 TRI 3tHdl 
gRTgTI 1983 I RR RRTRT RTRTTgRf, ^RRZgR 3]W 
(RFgR) sfk g I ggl TRBlIf W RTTRRRr gff ggRT gff 

g^l 1990-92 4 4 g5R%TRRl gg Rbfi<* RTRTRRf (International 
Liquid Crystal Society) gf RfegSJ g| s|r gRT RRRT gff qflchi 
R/Ttfqf^w /gRFRRRT R7T fFiFws Fsb^rrH (Molecular Crystals and 
Liquid Crystals) gR ^Fgfl gf gRTgff RT gglgT RFRT ggf RTRTgR 
fgRTI fi# - gllfR RgRR qRTRR -JRRRR 

(1972), qRcfa TT^T fg?PT RRRTgiff ^ IWf ^IT^T ( 1987) g?g 
%RTg RTTgT Rggf (1992), RRTRT IgRT (1994), gfT RfdRT 

Rg4 Rggf (1998) sfk W RTWR gR RgR ^gR RFR1R 
(1998) I 
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Om ft wt 



41hk1 24 4RT 5^1 444 44^ 4ft f|4I44 4t 4s?l 

f4feT4 ^ 44 44 ft 34T4I4 4441' sfft 34T44]4it 4t (H<r1=h< 4|[?T f$ 
®tl 4^-4^ 3i=hl 4tl?4 24 ^414 ft4T 44T, ^ 2J4: 3^16 4i 44T4 
'HHkI^I sffc ^dch) T^ 4F4 4^ 4ff cl^Hl-O cfrot 4Ptl jjHf J 4cRI 7 Hl4 
2004 4it 3i=hl %TF4 Iff 44TI 344^ 4t^ ^ 344ft 444t f444, ^ 
34Rf4 sffc ijft f^44I 4it 4Stf 44J 




3#7c7 3JlMm 
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3TH T TF1 7 7 Ttwt ^ t' Wt WR 3rV/5 

(jfm ¥&*;) wr wrmr mmm (jfm 

w %7?7 wf wti i mrfi 

— 3#TcT 37WeT: <=1 1 ^ cr^s crl l ^ 1 +> U S, 

oT^vl, 8, 1985 

37% SIMM ^RcT ^ -Q^r q^fcj{U|fcj^ ^| %R %c|{U| efft 

wm\ qrm w# trm' ^ H^tq; 3 %ti M qr ^ft 

zq^Ft 3TM^t ^ qnr^ qM m q^fcf<«i 37 %% sfk wrf ^ qm 

371% WM\ 1HT ^Tl 3 Iffi ^ fq 
3MW7T3TF' ^ ^flcft qtl q^F[77 
fqvqi i%l T FlfoRTTJ TTRST^T ^ qjR|(R 
R T T% 'qn qip fq^HI 'll 

3lf% 37MM epi ^ 

T^F ^IHlR* qftcfK ^ |T37T 8TTI 
1970 Tf wRl MM %FT 

(snf.3nf.zi-.), ^ A^'Pfcb'd 

fert w<i ^ti ^ 

qfcl 3%% q=K1l ?i sfR 






236 



TftH ft Wt 



371^.37^. k ^ fWM 
^ 37?qsq ^ft ^ttt ^| 37fqq 37MM 
WT 'gfe RR qiFT fqgT qic4 °qf=K1 
k 3ffc 3-5)4 k qSjq ck^t qq k 
kt fq<2lMI qjTF qR fqq; kl 'q^ 
W1 qR# q= RTq k 3TT^.3Tl^.zt. 
q4 3PT wk qff cRlf 37 hO= 6I Rlk 

^fti qqnq fft^RTM zi^rt qiqq 
smftK R fqRH RdKOdl c£ qq 
k wt qRdT qjq fqRTTi qqk qfeq 
f^TRf Wt <H<cddl sfk <q£c1l 77 
%I RR# qff STRcTT qtl RoR kt 

<dl J l 3d=6l 3o^6!3 4) Old 4lcdl qq 

RTqk RRfl 




C3 • 



RRW wftFTT mt ^JFTT 
3jftm sn mm m qk t 



1970 q4 qqqi q4 q?q k k ftft'i-z qq; afk qq? qqkqi qt 

qiqfqciddl sfk 3Tftfoft WZ 3jsf (Only One Earth/ RTR qqi ^?4t) 

^qiqf qk kfe=6i qqqq qrk ^ wet k zm,\ qqfq 37RRf$q 

37^jqq TTFcT RRk q)' qiq STTMcd 1980 ^ ^1=6 qft RjqSTTd k Ri? 
fd<rrdl dlH<7 37Tq sfk 3-5)4 fddld qq 'qqf 5 R , q qkq (Centre for 
Science and Environment CSE) WltqcT i=6dll 



37MM q4 7KI=6KI qk qqTT^ affc RqRT fepRTR kfqq k4 qik kl 
Rqqk ■qfoTt Wtt ft ft$Z 3 ? W ftfftSZTRf TTEfFmWE 1982: R 
ftjfzzftj frjfcf ( RRd R= ■qqfoRrq qf) 37qq7T 1982 : dHllW) qf) qqi 

kkk) q= qqqfqq k)k qq qqq 37if i ifq fqqfr^ qk Rd<=i4 k ddici< u i 
3tf#rT afo qqq qt crqqr qfsFRT ^ysl ft qqqk WFTcn 
qki qq qqi ^iwwfd ^Fdqi ti ^Rd 17 ' -q^fd ^ wtRt 
sk ^wfm -qwft wr qk qf i -jrrf q ^qqqik 

sfk 371=64=6 n <1=6 k qRcT ^ qqfqqq fqqiqi qft srqfeRTcT qfl qq 
fqqqr qqn qq -jqrqf ^fft q|q qqwr qqi sfk ^fqqi qk qqikr' 
qq-qfqqqsrf ^ a<H =6l qqfsqq «41i 



3jpm mwwt 
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iHlfW)' qff fTT q5<rfl R4l<R 4 TF#RT 
f^TR^TKI Wf f^IFTf, 3F$\ TMTTtII 3?fc 
Rfflt 'dddl qft 3¥^ <aloil I frTTt^ "4 'jUR'Ti 
f^FT R "qR aflft (biomass) - ^ qidjRicb 
#cT spnfcf IPtM ST^SRRSTT ^ T#IfT3Tf 
X R ^PITf '^Tlft ^|T ^T 3T«WT f^RTTI ITTT^ 
Wck u i sfk lR c bi , H ^ 4 n Rsjc) 
tw# tt' rh faefti itt ftqte un sm, qr ^tctrt if 
sfrr qp? ^t *ft sm, qqi M2 qn ^rpft q^Ti qfrns 

qqfcj{uifcj^ (I'|cj{|H qqTRT Tpr ST^RT ft^T ^ ITT -JRTR qq sFRITT: 

cbR-S sf|T flFqt (^T Wl H^h< u l) ~R STJ^TI f^RTT I 

Itt^ rti irft qqqr qrt niqR^T qrt M2 M Tfr'i i mfcrfcm 

3#7T I TT^jzf^f^z (The Politics of the Environment/ $hki ggh< u i) 
R 3TRTM 2 ^T M MR? M TfiMt' ^ TTTTI WFW\ qMsj R 
polled itl M TTTS Rllf qr d-lR^d 4tl RR -^jfrj [c/^gj-i 
('ffl Wt Hdf>Rl) R qTTcT R ^ 1 <rl 
MM ^ qrqwm M-qftM M 

'HdiRdd fcFRTT RTT STTI qtlRl MScdl 
it iqzf R 'JUIrIchT 7T ^ ^Hldl 
=hi4=hdf3ff qq Trfqqr 4 Rkm ^n, 

3nRdH Mf tM TTt.lTT.f. 4 Tgq 
cPTTT M 4f, ^fr Tfl'.lTT.f- ^ q < ri c K u i 
7T 'rinldl STFlflFTf ^ 4N 

MM M ttrMt M Rt Mw 

ti 

dqf-sV/ Mr /qfeW'd (Towards Green 
Villages/ iftcT Mf M M) R 
3TTTW q TITMt TJCJIFTf' IRT 
TTTTRFTf "IT IRcbRs.d MM ^TT ^ftT 
fMl #rff M TTfsFRT 'HHl'KK! ^ # 




ww t? jrfmd 100 W mf 
tffcff iti pfr (Pi fT 7 wff wt 
Tww wm ttPw # <ft fTTrt 
jdmd mrw wt ? jwm ii 
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Tftft ft Wt 

M t li c K u l ^R^RT 3^ TrnTN fRRRR RtRTI Rt.RR4* ^ ff Rft RT 
TRt Wi T^Epjnf H'iffcf^u'i -q^r - gfRffUfi ^ I^RTRIRR, Hs?KI£ R 
<l<rl J l u l Prl^Rt sfir RRRRTR 4 cK‘ u l RKd RR — Rf Rif 

Rcd-RHld Rf R^ RHi-) RR ^ =b IH =h<A cllRl S-mIrI Rf RR 

R RRf PbRII 

3RTRTR Rif ^R RTR RF fcRRTR Rift RT "% R^I-ffdR) RRT RRRT 
RfRRr RRRR ■qftcRfc Rf R1RR7 R^tl RRRR RtffTTT RRf rr(r ft f£ 
RKfddT sfk RRRTRI ft RTRtR ft\ % ft RRRRT RT RRRTR Rf 
%R RRIR RT#ftl RR RRTR RTRt RRTRRRI R% eft SFpf 

HB)H U -S<r1 ft> 'Hd.'i^ll 3flT RffS dlRTRIsT Rf RTR 3RTRTR Rft RRT 
fcRlq ^d=h RIRtfRcT Rf( fRRff cS-sl--) RRfRRR sflT IR^hl'H fti TJ^Rt 
RT RTR RRtl TIR^R RTRt ft RRTJR fq^ % qip WRIST!-' R 
R%RRtRRT RTFf ft M^cj{U| qq qp? RRTTTTcRRT RRTR RR RRkTT f| 

RR RTFRT Rf y<|q u l R R^ererfl Rft RRT RfR 'RKI y<|fqd Rt sftT 
RTFTf RR RR ^ TRT JJi,MWI RRRTd^ R# ft^T ( fttftl W) 
RH MWR RTT RRT qqRWt 3#RFT R7T TJRRTR fRTRTI fR ffRt^ 
R fRRT dTR-RTfs Ri ftd RRRfRRf, RT1H PlHfdlRf aftT 

fRRTRRT RTfRRTTRTt Rif Rt^t d6<l c b< RRRR tf TRTR fRTRTI fR 
■fRR^fqtq qf Rjq RRTT RT^RRt if RR7 RTtTRTT RfRRTR Rt f?5R RRT 
fR-HR RffRTRTRTRR RRp^R RRRR ft R^Riq RRft qifs<fl 

Rit R<redl R yfcRpRR RR fRRII 3RRM ft RtR >H^dl sfjq 3RR7Rt 
3RRR RF ^ Ri^ ^R^TfcRf s|k RRqfRRf Rif ^ihI R 
RRfRRI R^FI ^ feTR PR^RK HRRRTI RR fRRRt ^ 
RRT RT^RfRRi RpRRR RTFRt RiT RRfRR RRifcRi ^R (Compressed 
Natural Gas CNG)^ ftftft RT^ RRRT R RffRRR ^3R| 3RR ftlft 
fRRRt ^ RtR Rtft WR Rif RTR eT RT it t Rt fRRR ^R ftfftft 
3RRTR R7t RTRT tl 

3RRIRT ft RRfRRT ^ ^ R( RR7 RTf^Ri RfRRR ftTftf Z 3jsf 
(Down to Earth) Rf( R[R3RR Rf Rffl RFTR fttftT ZJftftJ (Gobar 
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srfm mqm 

Times) ?Mf ^ F^fl Fft did chi 'fft ttl Tft.XI^T.^- ^ 

34=hH< d-sV^'Sl ^t HdHIdl Ft RdcdlF dn^l 3i|cj|^ 3e5l^ 

1? affc , H< c bK Ft Wt fddH-FI-Jd FFFt afk FTT^ FTt Ft feTC; 

fi^f f^rcrr i?i 3 #m 3tuftft iri wftcT f ffff 

9dfcK u l Wit Fit s?Rndd tt 'HlcRdfdF iwf Ft feTF) Flpf FFTFRtF 

ft 4 fFFT ti 

3TOFM 1989 F SIFlf$!ld ^RdFI 7 c TMrT qiftfq fF V/f 3F7fFFcF 
FFF (Global Warming in an Unequal World/ T^W 3JWTFI / fmi ~R 
4/?qfF thwflcfriui) Ft TTF W-rt'tslF ^1 fFPt ci-sl-t IddsiMI fF 
J l<ldl Fit 3ll4]idFI tt Fft FdF^fF (emissions) — it?t FFT Ft ^RTf 
2t fiT^T FT 3r>n4d — FFt ^sjll Fit fdouRndl Ft Rdb, 3r>H4d Fldl 
3dF tt^T FI5d affc 3FF 3tl) J l) Fit FsOoll ^Wt, Ft Ff^FT f^FT ft 
■qf^n=r Ft TjFFf ^ y^uichdM Ftt fFFT afR; - 3 ^ 

'^FF'HIPmI Fit eSS<IFI I H^-dnl $Rfi FlTd affc -did ftlt 
ld=hl'H^n<ri tf#' Ft ^fedF dIHHM cffe (global warming) Ft feTF) 
FtFt dS<l<t "t 3^T Hdfd< u l Fd^dl Ft %F FiTF FiFt 'Ft 
isdjdd ^ fl aiildlrd ^ fFt ‘9dicK u Fld 3Hld^ldld.’ FFR fFFT 
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TtWT fmti 

3pR hRfrhI TOTF ^ #T¥FRRF (greenhouse) TOT IrF TO! TOt 
0,Rl 6 1 Rh ^ f^cF^Rt Rl ■wl c hK RR^ TO TOReT fTOTTI H6KHHKI sfk 
c||^H u -Sd RRF RTTOTTOF 0 -Hi Rf) RpR RTRT Rl RRF RR Rl 8RTRT 
r 4 chi4i-f^% (carbon sink) RRR) 1 1 RTOi 3RpTR yd=h I?! RRF 
RRRFR R TOFFf^fcT Rf( RH RFRFt TFH 5I34H ^Rft Ri 34 jHIfl R 
RTF^R-ItoR! R!) fRRTfTO RRRF ^dcll^f 'll 3RFR1RF Ri 3RJRR 
'RM^ u i WoSld R Ri TO RRTO r 4 RTF^R-lTO! I TOTTOt RTF 
fTORF fadRI Rif TO. I 

3RFRTRF Rif 34H^ fRdSJR R>IH Rf idb, 3T^R7 'JRTOR IhP) I 3R^. 
3TTizt , R TO| feRrcPj^-S R<rJ i H'H RTRfjf qf >H J -Hlidd fTOTTI 

1987 R R^Rd 7J5 RTR TOFfRRR R>l4shH R TO| J dfo|d 500 TfdF 
3TR7 3TFR I 'Hpdldd fTOTFI RFTO TOR R TOFfRTO RR fRRTOT TO 
RRRf RTOf %R TO# RRR RRR RF TORFfTO fTORI 

20 RTTdf RF Rf TOFRF 3R^ TO! 3TfTOl 3RFRTRF RFRR Rf RTRffRR! 
TJTTO TTO RRTRRTTdf TOFfRRR RTRWT Ri^Ridl ill RR>f Rpid 
^RlfdRi RFTORR Rf hR'JIHI Rif H6RK TOff RTTOF , RTS RF^) R RRTR 
R!Rf Rf( fRRFSRR SRTcTT Rtl I TOffRRR Rff TORFRF RIRRRF3ff Rif R 
RiRd Rddl Rf 41 R 3c5lcl , RfTO! iRsl-Rldl RH RF)R ddITO RRTO 
TOFRRTO TOT Rt WTO ^1 

3RMRF fR RTRiTO RTdF TOfTO ?fl RTO TO 1 ! TORT TO! 4 «41 H I R'Rll 
Rf ^cl R|, RJR3TFR R RRf RF 3f)R fqR 1994 Rf RTR RR! 
■^dfRRR ^RR R fTOFTO 3RR RfRTW 3^k 3RTO) RR ^tclT 'll RffTOT 
fTOf I RR1R TO R^-elt Rt toDI 3Tr 4 RFTMt 3#TTOT TO) RfTOT 
TOl| 3pR TOR#TO fTOTFI 2 TOTOT 2002 W\ 54 TOt RRqi^ 

I Itof^t I TOTO Ifrr ^3R| 




W t&FH f^ff c/ufHIdl # tl 

fouMf w vfemzff # ; m ftfowr 



3?fiacT 'JTT^k 3TTgf%H WfH 191,192, 
193, 207 

3li|c|ld, 3#R4 235-240 
31 41 14 61 103 

3FdfMAT 165, 166, 167 
37^ST 62, 99 

3RTf4sT ?fter 47|4fbH 1 68 
31^RP^R 3Ttvf^T 3TFfm 187 
3PvRf^T cr4 213 

^felfr cT ij-lftto 4dld41 

214 

31^RP^R 1^4 cpf 213 
3TW74 173 
3TwR 28 

3T4^4, «R441 44 166 

3TEldld4> [cbdid 28 
3T74, TTTfeR 106-111 
3TcRftW 184 

3ls1HdNK tcRiei^d t S^lvT f4s4 
kldlRlk^H 168 
3TT4^T^T 88, 89, 90, 91 
“3TTcCT?T 4 c 4T ?4f t?” 57, 58 
3TFTf4f5 cl4 (inductive logic) 203 
3llfuc|cb 167 

3-llluqd 4tcf |c|51N 157 
31lfucjcb 4cf 195, 199 

3-nRqcb 150, 183 



3175444 70, 71 , 72, 74, 80, 140 

3tt4st 44 4W Rifl'd 204 

3TFPT-H u '9d 59, 61 , 62, 212, 213 

3l|A|4l4>4 u l 85 

31141416 cpT SHTTcT 1 90 

3TTfe TTSfl fcTsTFT 1 08 

3TTfe7 cTSTT ot||c|^|Rcb 4616 14 ?TR7T 1 33 

3TJcRf KTPTtjf) 33 
31 1 cl 5 1 E4I 91 

3ifqR?RT f4a4 168 

3TFT 4ff T <? 77 ^ W^vT 73 

sjRjAH Rh 4l R h 'H 191 

4/4 A/6 3TN> 

dff&T 144 

4/4 <76 37t 4" 344 ^4 4S" T^W 216 
^[4 AH 41414 4>d dl'Hl^il 129, 134 
^14 AH -Hid I $41 3T777 4414 cHI ^ 
sftf^T 144 

4/4 iii 444^ 148 

$ J v yrtvT 151 
$dld<Jl 149 
$f4$KH 146, 148 
^qRct. 164 
ijeRjj'lklR'l 18, 39 
^cf^R-tfffvI^FT W<fc>R 155 
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Om fmti 



TJcTTTpT 239 
TOI? 168, 169, 213 
3777 4ldcbdl 114 

V^/'Ww ^T3m£fcFH VS 

'llill&ldvfl 121 

V^/Ww ?? i^twcfftyn 2i6 
i^Rwied, 37iaf7 161 

5^1444 >Ae 102 

yw % <? ^nftciM 3m> 

133 

TjcfTSp^Fte d chvN^M 145 

VW Wgte&FT % ?" 3fiw ffew 
147 
215 

W?53, 7774 220 

3fTvfT-T 62, 186, 214 
3frw Pldldl 47B#raT 1 03 
sfWftTT 7747777 fcTUFT 1 25 

cbvT/K 41^^ 'H'KHI^cH 3T7b ?f%777 1 75 

cb^PK-d tn€f 72 

cbt, 135-139 

cbdcbxll fcRcffcTsjTcTq 34 

cbdl4, 37^374 4J.ift.v5f. 169, 170 

cbfeicflil 4/44^ WI4 97 

cbTvJ'TNdd 169 

cb#5 feb 240 

cbi4P* wm 231 

4>l4Pl4) 7JCT fc[?^T 1 24 

0I<4, 94 I 4 169 

#7^ ftgctm wfc w$h{I 7f77 
Rfr&J'H 180 
cfl W 175 

^sfeRT ju-dd 714441 198 
-(01777 163 



cpnT4, cbRi|l*lPl44)*1 ^IPclKI 112- 
lie, 203 

TbP 75, 81, 108, 140, 141, 143,144, 
214, 216 
37374474 145 
cbpTd ^7 223, 224, 225 
■^TpFT 577744 72 
<(bPl4i 4787774 ^ledPRboHI 226 
4r^k 774^1 373774774 7178774 200 

3m> ffiurfiHi t?s mwfcr 1 26 
477T74#4, ^4. 44 1 Pd 192 
cbWrid 3777? (angular momentum) 22 
cbllllPl, ddld'd 414147 48, 146-152 
444I , ftft/ 447I, 4414 60, 91 
^TTcbtlTTd) (crescograph) 30 
<44ie4 UiPldTl 84, 90, 114 
cftfcf57 1 76 

717474 •sfrfcTcfft 85 

IsbllfcHcb"!/ 717474 TTTTbf 149, 159, 160, 
200, 218, 219, 220, 221 
TlfpTT fcTHTd 92 
7sN7l4Pl, 377^777 13-18 
#!47ft 127 

7f&T77 49, 50, 51 , 52, 71 , 75, 88, 89, 113, 
146, 149, 150, 154, 159, 196, 201, 
203, 204, 205 
7f&T7ft77 4^45417-4 199 
77^77 77737:7 cffoTTdftd 1 56 
TTTTTTb^T 84, 92 
141 

MPte 222 

Vfc? 238 

Ptcfbftcb7, 77777 169 
#77 149 

#7 ^7377 #4 214, 240 




ffc Tpf 3TO 23, 24 

J d)s/d wrfifr ?m 3J^0cM ci Cf^ 239 

■sfm TpTf 190 

m^JFT 169 
ffpR 63 

^kr 156, 201-205 
m^f, mjETT 228 

TP^fpgiT, RlcKH^H 229-234 

^ElJUiH 57, 155, 159-164, 

222 

m^fpgic #fu 160 

f^RhoHI 77TFPT f^TPT 124 
ftePm, ^.cfr. 169 
-^■hs|c^<xj 1 14 

t^ppi gcr 85 
^09 164 

PpPfksTJT SHjcjRlchH 71 
PRPJ7 ^Z 223, 224, 226, 227, 228 
zrtof 3mr TTZWftjftnTTcfr ^ (ffff%itol 
ffcfvFm 217 
ppfm 149, 150 
c1del<al (hydrograph) 185 
WTvT kRW 14 
pftm 142 

pffcpT (fcPPPPtFT) 64, 71 

vflclliaj-1 41 , 43-45, 64, 66, 67, 68, 74 

uflclIKH fcfpTPT 64, 75 

pftcj fcfsTPT 43, 71, 92, 131, 198 

pftcj %Tkpp 233 

pftcf TliRStldfl 71, 74 

cf-ti ill Sir (J-receptors) 207, 208 

7?Tcf RiRMHI 210 

7?Tcf if| sil'l Pi ^ 99 

7?fcf m<g\ 29, 199 



^cr-^TTPER (fcTpTPT) 102, 125, 172, 174 
TkcWP 126 
kffpp 3TTcRftcf7mT 173 
kfcTcfr kfEfEPn 109, 142 
uf'i'H , Elia'S mRR 219 
pftvff-oTT 65 

24 

5T5T ’IPT’JcT 3PJKTETPT TTK-aTPT ("STST 
sj'kfkije 3TPP wfa kppf) 150, 
151, 153, 156, 157, 158, 205 
fMmkfkT 104 
Zc/t+l ttz ftc)v)vt 237 
tgl ##T 127 

104 

118 

f^R-H 174 

tfofERT 200 
gSf pnpr S^cfl 1 64 

^77, 7#^TTST 88 , 92, 166 

5717? g- 3tsf 238 
f%7PP, Tft.1T.TTJT. 91, 203 
f%7PP-WT 7J5f (kl^dl) 86 
Rs^clJl 3m> fkkff 1 52 

•g-siRtiiik, Rule's; >M>Me 129, 130, 134 

^04 5 PT 68 
tfkp, kps? 173, 175 
ttft 72 

toft wtzz 72 
t^ToW 72 
7P7J fftrTJT TTPTSTf 208 
cl 'f> u I JTRTT 7TEJ 238 
cTP? 174 

dlHelTdl (thermograph) 185 
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Om fmti 



dlHIdPlP] 114 

cTRT c|RtM fcf^T 220 

fcTggrcT 19, 20, 21, 22, 23 

RlS'fl yU'S'dldK 195 

§444 164 

MtM 164 

oHMIM) 22, 23 

44T 103, 105 

4 3474 62 

4 wrkr 3 fn> 1 33 

4 m 444 RiftdlfvtVM 37477 

FT few. 'R&d 3tMddl$'l 147 

4 srrtftm 134 

4 WcT 3TFH 4 1 09 

4 #8/4/2 4? c7 szrtft 3m> s&F 1 63 
4 #yf ?4 144 

4 ?#4 3/477 #/2<V/W V4/4Vd^d 79S2: 7 
/#/2WR7 fttt 236 
4f£m TjftraT MPf W4t4 4 J ldd 215 
4^ §74 3|cbK*H 168 
4RT, 3Rfc44 dKld u l 148 
t?T W WlfcRW 237 
dl 'tdl 4 °M>1 164 
44 ^Pcb 229, 231 , 232, 233 
44 J lPl PP444 163 

444, RTtfr?T 157 
4T4 174 
§44 28 
S4pT PlslM 58 

4S4^t4 •‘ifdRh (stellar dynamics) 162 
4T# 4§#t 228 
4T44fp?ft, ^ftfcT 183 
4TP(4?f4 445lf 86 
4Tfif45t4 4ftfcT4?t 85 



4Tfir45t4 ifrfdlcfft KRSTT4 86 
Pkl 174 

■J4TR4T (^<sl 4T44 4144 ) 

#44 35, 198 

%4), «I4I^'! efTef (4.) 94, 116, 152, 
156, 157, 166, 168 
^§44, 3TT^4f47 162 
^Jp4T4 4t4p4#t 1 74 
^ W& #4 fpz^T 1 00 

444ftef 151 

44TT4 4TT?4T iRPldiJd 38, 41 
44414 44 §44? 28 
44 wdlPlPl 151 
444FJ 156 . 169 

44443 3TF fr rT (^ 4 ) 98, 116, 

126, 169 

4f#444 (detection) 28 
mRc]K pT4444 444 122 
44t444 109, 178, 235, 236, 237, 238, 
240 

44^444 4§4R 238 
47rf444 4RS44 144, 235 
4§ 4T7T4 75, 143 
MlPbUd 199 

4T3fteft, 4R47#4 91 , 155, 203 
4Tef, 44nPpT f6(4#t 140-145 
Hlcdl 148 

§c«d 7TRT 219, 220 
§4444 (f#5TT4) 92, 138, 146 
§4T 4444pT 4444 68 
§444, 141. 4444 192 
Rod , aftcTR Rig 206-21 1 
#4ef ##44T 207 
LlPRlfeH 104 
MlpHdi 224 
4T444, 44.3TR. 220 




W, 1ST. f^T 192 
FTfoFT, oTTlpRT 197 

fcffTFT 196, 220 
Fcf^VFT 38, 56 

Fftcf fcT^rPT, F%tff cf5T 107 

mm 232 

yfd'j)R)q> (antibiotics) 104 
hR| 41R?I (flourescence) 184 
yfciq J fptFJTF (reflex action) 208 
3RTTC, ^f. 174 

i^T 1F##fT fcfWF 117, 118 
cb'lRk (cbdcbxll/ F^RT) 25, 26, 
27, 31, 32, 34, 38, 54, 60, 83, 88, 
101 , 123, 124, 159, 184 
FT^kT 149 

mm 7i 

FTf^fcF ferWR 166 

ra Rh ft) i| I 162 

writer 121 

pfr^-uRit jmIhui 1 90 
kHIvHI STJKREIFT KRSTFT 200 
FrkF, ^cRT 90 

FFft, i^RcRl 155 
4>MeK, 3TR.TfET. 155, 161 

m^tertefteteT 127 

4d 3 elHI ‘bid'll 134 
3FR 103 

fteteterfftemr g item 1*1 66 
fteteterfftemr tertete 84, 89, 160 

177 

PtR^, WTRT 102 
ftR^-^as|KN t^f 1 02 
^d^qrl 108 
IUrM 149 

mnteter 144 



h-RRhi, 104 

miter $ feet? 1 65 

6FTTR i*flcb(R1 LbHk-^Rcbe^H 
RHRl^ 33 

cftij, TRf.%. 218-222 
srnj-sftcff-^Rbc}, tJEgRT cTRT 220 
s[RT 107, 108 

fcTfTFT 30 

kTRTT^t 1 09 
fte tet tester 237 
%cfr7, efRt 176-182 
#cTR (wireless) 25, 28, 61 

qk dm, isf. 140 

6fkT-3TT^T^T 'HiRMcfl 90 
sfRT, FFJlfRT 25-30, 32, 38, 41 , 

60, 83, 89 

cfRT, 'HR} -4 FTai 27, 32, 60, 78, 83, 84, 
88-93, 114, 131 
4k1H 27, 88, 90 
5TTU TFTPoT 31 , 38, 78, 98 
sTreft 147, 149 
#fT, efRRT 197 

s mrr^mte tern tftem 1 44 

fieHHk, ^ttRt IkRRT 94-99 

3 )lR^ued ^€te 7 p 1 37 

148 

1TN ^3FT 14, 15, 18 
131141 WTFJ 3T51HRTFT 153, 158 
1TT1TT Hcbl u R (scattering) 155 
1TT1TT, #ft 94, 150, 153-158, 159, 183, 
203, 219 

HRi t 3 fte mftemFT te wtef 109 
1JR7T cf5T 1 06 

iJRcT cfTT ipT -TERTT 45 
IfKd^lK-R/lIKdRieil (indology) 146 
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Om fmti 



'HR?! 5TTT# (iridologist) 135 
W4]i| 3TFjf%FT SFJWIFT 126, 

175, 192, 193, 207 
■HKdlil 148 

Wtflil pRt 3FJWW 153 
4KJ14 pRt 3FJWW 126, 143, 

144 

4K^l4 f# SFJWTFT WTFT 141, 143, 
144, 145 

4K^l4 7TT7T ^llclcfl WTFT 221 , 222 
W7cfl<V WSft 108 

JRW 'fRaTFT 168 
4K J14 JfFft IfFfem 1 07 
w4]a| f^rfM 4R 1 92 

WJ|A| 92 

4Kdl4 fcTlTFT 31 4) K 41 127, 188, 

194, 204, 205, 211, 233 
4K^l4 RtfW 314)1441 134 
4K4I4 RfsW 67, 127, 211 

4K4I4 f%FT R)4)KH ^TET 86, 115 
W#!T fcl^TH WIH 155,166,171,172, 
184, 196, 199, 203 

4K4I4 THiRsil^il WR 74, 79, 80, 81 
iffteT 112 

^RlsIH 43, 44, 45, 46, 47, 68 
4fmTeI 4RT 47TW 193 
iftfeFf) 3FJWW JPTfWTTcTT 168 
ifrfMty ifrfdTcF fcTlTFT 27, 35, 54, 78, 84, 
85, 89, 96, 112 ,113, 114, 115, 149, 
154, 159, 160, 162, 171, 184, 185, 
196, 197, 203, 205, 222, 223, 231 

Weft RTeFT 143 
W (74d (fl/ MUD) 180 
Trf&T, 3WT 183-188 
HelRill 124 



WU wft 31, 41, 101, 149, 166, 169, 
177, 178, 184, 223 
WTWFT 135, 137, 139 
WTeFTtfsRT, F?TW ^ 74, 77-81 , 83, 
84 

WT4 41 1 <-41-14 51 1 41 (anthropologist) 135 
W7 .fc f^Y cMt 74 
W 4)141 28 

M4H4 129-134 
frTvff FTfeR 219 
ftsT W RilfclcH 147 
Rw, 3T?m W (TT.tft.) 212-217 
Rw, RtRr f(R (WT-^.) 59-63, 212, 
213 

4RRT 214, 239 

ydfeiiiK wr.wr. 197 

RTfTFT (?TRF5f) 45, 92, 146, 147 
iJePJTT Slli.cl'Rlctfl pjneT 1 43 
ipRRf 4,44-chK 227 
RRvIlijd 98 

/3)*dcW W frlR±l<i 
ffbrteV 233 
rfftTW 217 

LlRcIcR 212, 215 

jftW fcTHFT (wRfRl) 37, 38, 185, 187 
RfW %IFT 183, 185, 186 
RRRTlff, RTf^JT 166 
WRfl i#FfT kl4)lpd 3TGFFT 214 

4FT 162 

ETtfefcfft [4 SIM 154 
3p/W 135, 137 

RWcZj 126 
RWSftWT 190 
RWTeWT, R-aiTt 1 03 
wRft 191 

Y&? T (cf^TYT/ Rubbish ) 180 
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wm PfljfTH 32, 34, 35, 65, 71 , 92, 96, 
99, 112, 113 
743171 744444 121 
744444, ftUMliysH 44. 195-200 
744444 444 198 
7414 M^TTcT 56, 114 

7414 #4 717m 58, 171 , 212,230, 231 , 
233 

7m (7ft .eft.) 35, 53-58, 60, 113, 159, 
166, 168, 171, 172, 184, 195, 196, 
197, 202, 203, 218, 230 
Tmjm * ftajftfecKI 163 

^FJT^FT ^ 50 

Tmjm, sftfftcfTTT 48-52, 163 

7443m W4 52 

7F#mmft, ■jfclPlft 189-194 
71cf44 fftfe 238 
7T4, ^.3TT7. 169 
7m, #1 Pftc 19-24 
74#4 3TT4ft#7 sim Pr44P4 mftFT 
190 

TT^ftr RjRhot-ii ftrm 1 94 

74#4 fewi 7T7-m 1 68 
74#4 -T I J*TT 7lftS44 80 
74#4 44ft444 717S44 # Tftftm 
TlPlfft 144 

74#4 4m 311^4^14, 7174*44 SJ71 1 42 
74#4 fttPfTfft MilVl^lMI 98, 115, 116, 
213, 214 

74#4 7 1 71 1 A| P 4r 44ft4?4e4 98 

TT^ftr Pirn 34444ft 87, 204 
74#4 #§44 34374m 44 4f#44 
4p44 134 

7T744p44 ftftTtPlTfft 125 

7T744p45 71#444 124 

fMvM 3fm ^T#74 477477 66 



777c 7 74^/ftcP fetf^vF 77 180 
ft#ft 57pf#p4fft 61 
ft#ft 7174 61 , 213, 214 
ft#ft 37#4 157 
ft#ft Pm 59, 213 
ft#Tl 7447 62 
ft#ft 745444 61 

yjed m 31-35, 38, 60, 83, 88 
fe-fftr 4m 1 79 

7ft 162 
7ft®7 95 
#4, TJTf- 197 
ftf#f 149 

c 'hit'll cchi-c^<p 3TF]> ellC'il 66 
fciRik; 233 

44174 21, 22, 23 

74T74pf 3474# #444 130 
4 4 74 Pi 54J444 (plant breeder) 140 
71474# f<4 Pmr 132 
71474# 4474 (Pfm) 25, 66, 67, 132, 
133, 141 

clftm, 7471 741 84 

c|ft*4-44ft 56, 85 

747444 ftg# 85 

7pftt44ft7ft 219, 220 

7f4t4p4fft (Pl51N) (spectroscopy) 184,213 

74#41, 4171# #1417 42-47 

cIlPiAII #4544 ^P)5lM 717m 45 

74747[7Tft4 774 AH #m 214 

744-414, #47# 204 

744771 #71# 7#7 121 

Tfl#, 417471 236 

7474P174/4T74; W 1 80 

7477jPl7ftt 176, 177, 178, 180, 181 

7444-W 220 
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Om fmti 



fftchftT fcTlTFT 191, 192 

f#FT TTTTmT^ 7471 ftWEf 7147 1 69 

RdlRld 191 

RdlRld #-12 103 

ffttJcT d/«|<#.L| sTef 92 

fcTcf^r (diffraction) 28, 60 

f#?cPTT7# 92 

fft?#c|IJTera ST^PT SrPTn 98 , 116, 128, 
143 

fcRcT ?ITf% 3TT#toH 151 
fftsTFT TJ4 3i*l til Rich SFJTHIFT ##T4 87, 
98, 99, 116 

fftsTFT f# 3(1 til Rich 3FJ71RIT4 ## 97 
fcTsTFT cfJT ellchci||4|chv;u| 36, 40 
#J 4°J #1*1 1 el I 222 
c|Rc| 4> dlMdld RfRr 239 
clsllplch 7TSTT 3fl til Rich STJTTRIFT ##14 
214 

cdldchyci (interference) 60 
c^'hi'f , ^54^.4. 197 

Sflcfch^KI 108 
^Kcfich , 1ST. #teIT 192 
?i#7 fctnrr 70 , 89, 102 , 206 , 207 , 
208, 209, 210, 211 
Klc-Alfsbill 117, 118, 119, 120 
*Te7T RfftRcTfch 224 
rttr, ^. 477 . 167 
47TT , srM 164 

rtRt R#dd 92 

idlftlRch 4FT4 ?TT77T 138 
^ I KH cfRl i| 4?TRtUTeRT, c7T#7 41 
Rwl-tch* 3INl*H 121 
Riil^chi, Ricttt 4t#?t 117-122 

Rlll^chl fecf (ftfthT) 1 1 7 

SflchHiflAN 164, 189 



##ef, 517eft 219 
#4T#, #.3TT7. 123-128 
^eT-RTsIFT 45 
#4171 126 
4#T 4T44 160 

lidRld JJI^Rich #71 (Tft.TpT.v#.) 238 
7Rcf>71 149 

774777 JJI^Rch ^37414 235 
114M*IK-d 136, 137 
11#]Rd (luminiscence) 185 
He)# #414 1 10 
TlftSM •T’JdT dch-flch 78 
■d clinch el H<fteN 1 19 
777757 79 

IliR##! 70 75, 77, 78, 79, 80, 81 , 146, 
147, 193 
777577 102 
777577 477^77 86 

7775477ft574 86 
HIsHllRcKI 29 
TflftSTcll 471 Rifl'd 84, 89, 163 
HIHlRlch RI 5 TPT 144 
71 1^41 Rich Rl5T74 #^4 168 
lllddlchld 7ft 173 
IlidcKlRcHI 80 

717714#, Rt474 94, 157, 165-170, 187 

77T774# f#T7 1 70 

717F#, #7477 64-69, 131 

7TTF#, 1>RKH 36-41 

77757, ftkHId 32, 60, 78, 81-87, 89, 131 

RlRcbl, 3ft#T 157 

777#414f# 238 

7J7RPT #544 72 

77/47714, fte77T4447 100-105 

^j444#f 130 

7^74477ft|7 (microtome) 1 30 




J(fe? FF feflffF fsTF-dd Rf^ 233 
ffeJT FF FT^F fF kjcllAK-l^e 
(^t.^4) 236 

fT#T, FTtF fR (ft.fj.) 223-228 
JFTvTTF 204 

^dlsjd i^cRH icflRlvH I’FHMRHe 
169, 213 

^dlsjd <?FgRrfFH fFF 169 

F^cF 3Ttcr? $f&JT 1 87 

F^FT^t FF dl^RRrF teTjF 209 

FfFtft, FFFT 171-175 

#7 ■jfrf^TEffY fFFTFT 113 

#7 cf WT FFlf 150, 183, 186, 187 

'i-c’l'fl snw x; tc)*i 47 

T^FT, 102 

FTT^ 44dle4dl 1 03 

d^lpF fcTfrPT 62 

FfF FT^F fF ^FFTcFJft RdF 169 

#F F7?wRcZfW 217 

FUfeR 197 

'tx r ll 7 7^Y 238 

FFFT, dlR'd 157 

FF# FtF 224 
IPTNT WrfcTXW 237 
##T FTf% 142, 143 
F#F TFF' FTEI FFFF 205 



:1|;?vHd J l 91 

ei^eoF, cnee's: 155 

F7T37 F Rfe& J l F77F 180 

FI#, FTFF 164 

FT<5#T, ufR F#T 'SdsFHd/ £le^d 
70-76, 77, 80, 110 
f#F FFFTFF FT# 216 
F7FF7 236 

Rdldd 19, 20, 44, 45, 68, 126, 178, 215 
%ef, FT. Ff#T 173 

f^f sm fF y7?/</d ^ fttftcid 

##77 34 

|T#T, FFfF f#FT 158 

#FfF 377# f)cf iter wh 

##77 187 

Iff, ft. 208 

^<7d 377# l>dH)vfikilR& 

216 

ST-#FF ysflfd 230 

ST-#FF (fc|fd 57, 198 

ST-fctFd FTeT R|FH U I (x-ray topography) 196 

ST-ffFF F###/ #F#cT# 92, 198 

fdfcld FTTRFf R 15 IM (stereochemistry) 198 



?77F 3fRfxWTM 93 




^dcii fto tot-stt t «ft ftror cpsff ^r ftian to ^hRmh 

Cf> sRt Tf W TO ^#T 1 1 TOFTOT cfft J|R|R]RnTT FfeT $ F ^ef % 
FTTO F^ff ^Tf 3 tl 

^ e |oM TO FTO vW^i| ftiaTT TO RTOm TOTOT t WT F^T FT F 
TO# Mi)lc|dU| ^ Nf# # ufr FTO, J lRlRlRr F ^HKTO ffcJstt to 
3TOTT#T FT I 3TTOT TO % #TOT FTOT TOFT t # T^efT TOTOT F^T 
TOF# FT T-TOc) f TOT FTOT TOT ^cil TOFT cfc FTF, FJ’el ^ dTO 3# 
TO Tf # TOFTFTTO J I fcl R| f^RTf cfr TOTOT TOTOTO FT I f^TOTT# FFT 
#TTOF TOTOTf TO TO> TOFF %TOTT 1 1 

#TOT FFf Tf FTOT TOTOT TOF TO fcTTOTN TOTOTF ^T #T 3 iff #FT 
f I TOFT # Ff^TO #W TOeTTFT #F (RTFTF TO #TFTcTT# 
#TOf) FFT TTO^ Mfolcbl) FTO^ PlilRld FTOTOF 1 1 

#TOT, TOffcfFTH TO TOFT feTF TJTOFTFTTO J|RiRRrFT ^T TOeTTFT 
fcfFTOT cfT TOTTOF F/TOT FT TO^T f^TTOTT#, gf^TTOF, FTFRTFT TO# iff 

TOkFF ^ f#Rrd tot ftoRtf eft f | 

dcWM 3 TOFTOF FTO TO# *T FTFTeT, FTTOTTFTF, RnRto, TOFT, 
#TTF, TO^TF, F#H, TOTFTF (%eT) F FTORtFT (RnFFTFT) *f f#TF 
FFFfeTFT FTTOF FT TO#F 1 1 



TOT #FTF # TOFBfr TOT TOTOT TO TOT# FJTOFT TO FFTFF 1 1 F#T 
TOTF# RbdMl TOT TOf# TOTTO#, #TTO TO TOFF# TOTOT $ # 
FFF f#RfTI 

FTO#: books@eklavya.in 

f-10, Fro TON, ft# TOefkfr, Riroft TON, #FTF - 462 016 




q n'l»il q> nIp-i 77 q<*i qq ^f<+ri qft ^Fn qq<rtl t jf) F*WT 

rabdW'f, 7#| q'W’il. MJJdHfMil'l 3^7 7J31T wm qqq 7* qtqqf q f?77] ^3TT 

Fti qqrfqql qft fjR'fl ^ q^i qrmq ?r?r ti pr TjTqqi ^ qr^ ^nfaq? 

♦siPimi 3Tf7 'tif^mU frigid *1, qrsj Nirii qi <1 nH q sftr qrij qrl qq <w. q 

qfiH qn vn* «n ! qq{ ^Tnf*i«*»i qq nip<i «hi J t q) 77iq aRTTq 

■H*N'*7 *TT af)7 3 -pH -ih'Hl qn qf.d< «MH qq qTTTq; y NiN *ft f=t-<*4i I 

sq Yqqr q ^ifd*) ^ qrqq qfrq ^ Tny qqql f^nl =* irqq; 
q$n qq qf Trqrqi n^T ti -&% fqqn qq ^£77 fanr? qqi qqqq qq qq? 
IHW 37^qq ?qq> fqq *TT ? qqT ?q Ttrn? qF qfa? qq? fdVlR Sjfqq, 

■?qql Tff tjt qqf f^TfeT^ *n? ^if-i+T, faVwq >7 q%qj ^ifHql q qqi-qqi 

NN’f r«h><? 3-1 Ni jflq-l ft NR I 77 Rkl f-lfs'Nrl ?! TlftcT Fflftl 




$H fci-N *^yil *MH -1 ^ fef^lM qTI irilNifyN fllH 3^7 

r«fi1n qqq q» Iqq fi i-ph qi7q aftr fN<vn q 

‘NiNiS ^ Jills' fqfq 77 ^if-i* Ml? cl NHH afft ?-aill 
^Pj?TI(Hltt WNlidd qft f| q 3?tT ST^jqTC *ft q?7d fl 
3-1 Nil HlNifilN dN«iS3 arvindguptatoys.com ’77 fapflql 

3Rtr 4W4.I qq qqi fqVIM qw^qfi 



3T7t^ Tjqn f 1975 q iTTTritq yl?Jlf'l+l qisTR ( 37Ti 3nt.A ) . ^FPTJT ^ 
^ fig 1)1 Jtlfllcd Hlf-I -IlNi'l qiTR ^ f^jTR ^ 'J Nil- 177717 

q T^q qqi qdHH ^ q TyT) q frsTrt >ii<jnii ^nni'm him [njii-i q qnq qi7d 
^1 aiRd niih ^ Fnv, 3-^ q>t '^,*-n.h fieri $> , f5Rq n--ni q fqjTH ^ 
qqT7-177777 ^ fTTO, qT7d 7775FT7 77 TTqqqq 7T^7J ^r*3RK ( 1 *>88 ) 3^7 

3tis.3tj^.A , NiH^. qa fsf^s^s qgtqq svtfi ( 2000 ) vnfMH ti 




4i'-i (4 sTn> q 37qq 25 hm ^ qnq fqqrq ^ hUh 

qft 3)dN> ^WNii q 37qq q-inlPNi fqm ^ ’sir i 7v’n. i ^i 
3 -IN 1 5R7 fqfqq fNidiNl q Wit hqm q^q inlNifyN 7fT 

tl qq q q qqr q(1qqr fqqrq) ( WJlfqif^fqw) fl 
fqisTqr qfqwn aft7 qq ^tf^qi 777 ^ fqqrfqq ^qq q qqqn 
qrft qfq^i q ’jrqsp' qt fiqTsRft f 1 
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